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STELLAR . 
PERFORMANCE 


icron is fast becoming the industry 
leader in personal computer 
design, engineering and manufacturing. 


Right off the production line, Micron PCs 
are receiving awards and critical acclaim 
lor exceptional quality, record-breaking 
speed and dependable performance. 
Everywhere you turn, Fortune 500 corpo- 
rations, mid-size businesses and home 
offices are discovering the benefits of buy- 
ing a Micron computer. 


P240 POWERSERVER. 
SMP 


e Dual Intel" 120MHz Pentium" processors 
* 512K write-back cache, Flash BIOS 

* Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

* PCI 32-bit Fast SCSI-2 controller 

* 4X SCSI-2 CD ROM drive, 3.5" floppy 

e PCI 64-bit graphics accelerator (2MB) 

* Full-size tower with 10 drive bays 

* Microsoft Mouse, 101-key keyboard 

* Microsoft Windows NT Workstation СО 


А ¢32MB RAM • 268 SCSI-2 hard drive 
e 15"Micron 15FGx, 1024МІ, .28mm 


' (Business Lease $229/month) 


B « 64MB RAM © AGB SCSI hard drive 
© 17" Micron 17FGx, 1280NI, 26mm 


(Business Lease $294/month) 


е Intel 90MHz Pentium processor 
* Dual Pentium SMP ZIF sockets 

» 512K write-back cache, Flash BIOS 

е Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

* PCI 32-bit Fast 5С51-2 controller 

* 4X SCSI-2 CD ROM drive, 3.5" floppy 
* PCI 64-bit graphics accelerator (2MB) 
* Full-size tower with 10 drive bays 

* Microsoft Mouse, 101-key keyboard "T 
. MS DOS & Windows for Workgroups A Al 


А + 16MB RAM • 1GB SCSI-2 hard drive 
* 14" Micron 14FG, 1024NI, .28mm 


(Business Lease $126/month) 


В «32М8 RAM © 268 SCSt-2 hard drive 
e 15" Micron 15Ғбх, 1280NI, .28mm 


(Business Lease $170/month) 


P75 POWERSTATION 


е Intel 75MHz Pentium processor 
е 256K write-back cache, Flash BIOS 
* 4X 2-4 CD- ROM и, 3.5” Порру 


° PCI 64- bit سب شم با‎ (2М8) | 
е Tool-Free mini-tower or desktop 

е Microsoft Mouse, 101-key keyboard 
* MS-DOS & Windows for Workgroups 


А • GMS RAM © 540MB EIDE hard drive 
a 15" Micron 15FGx, 125081, 28mm 
ә MS Works Multimedia CD 


(Business Lease $71/month) 


P100 POWERSTATION 
PLus 


° Intel 100MHz Pentium processor 
е 256K write-back cache, Flash BIOS 
e PCI 32-bit Fast SCSI-2 controlier 
е АХ EIDE CD-ROM drive, 3.5" floppy 


е PCI 64-bit graphics accelerator (2MB) 
e Tool-Free mini-tower or desktop 

е Microsoft Mouse, 101-key keyboard 

е MS-DOS & Windows for Workgroups 

е MS Office Pro 4.3 & MS Bookshelf CDs 


А « 16MB RAM • 168 SCSI-2 hard drive 
« 15"Micron 15FGx, 1280NI, .28mm 


(Business Lease $109/month) 


4100РСГІ MAGNUM 


e Intel 100MHz-DX4 processor 

е 256K write-back cache, Flash BIOS 

е 2X EIDE CD-ROM drive, 3.5” floppy 

e SoundBlaster 16 stereo sound & speakers 
e PCI 64-bit graphics accelerator (1MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

° MS-DOS & Windows for Workgroups 


With 66MHz-DX2 Processor..........subtract $100 
БГ CHOICE 
January 26. Apri! 26. 
1993 1994 
MAGAUM MAGNUM MAGNUM 


В «15М8 RAM е 850MB EIDE hard drive 
e 15" Micron 15FGx, 128081, .28mm 
• MS Office Pro 43 8 Bookshelf CDs 


s ' (Business Lease $89/month) 
С . 32MB RAM • 1.268 EIDE hard drive 
e 12" Micron 17FGx, 1280NI, 26mm 
* MS Office Pro 4.3 & Bookshelf CDs 


| (Business Lease $119/month) 


With Pentium 90MHz Processor............ add $100 
With Pentium 100MHz Processor.......... add $200 
With Pentium 120MHz Processor.......... add $700 


В «32М8 RAM • 268 5С51-2 hard drive 
© 17" Micron 17FGx, 128081, 26mm 


| 7.2 (Business Lease $146/month) 
С « 64MB RAM 468 59-2 hard drive 
e 17" Micron 17FGx, 1280Ni, .26mm 


(Business Lease $206/month) 
о. 128MB RAM * 968 5С51-2 hard drive 
• 2t" Micon йм 1600N1, .28mm 


(Business Lease $395/month) 
“Option D nct availble in бедор 


With Pentium 120MHz Processor.......... add $500 


А • ВМВ RAM © 540M8 EIDE hard drive 
© 14' Micron 14FG, 1024NI, .28mm 
e MS Works Multimedia CD 


) (Business Lease $61/month) 
В • 16MB RAM • 850MB EIDE hard drive 
e 15" Micron 15FGx, 128081, .28mm 
о MS Office Pro 4.3 & Bookshelf CDs 


' (Business Lease $82/month) 


КУ pentium 


MAGNUM 


When 


your 
486 just 
doesn't 


cut it. 


THE P75 НОМЕ MPC 


Your Best Value in Pentium Power 


indows applications have revolutionized the way you do 
W business and even the way you live. From presentation 

packages and word processing to financial management 
and spreadsheets, increased computing speed and processing power 


SoundBlaster 16, including Koss speakers and a lightning-quick 
14.4 Fax/Modem. And when you buy a Micron Home MPC, 

you'll also receive Bob, Microsoft's new user-friendly home inter- 
face. Microsoft Bob includes eight essential applications--includ- 


have become basic necessities. But January 1995 ing a calendar, letter writer, checkbook, and more--that are linked 
ME MP ! 1 
CRE, АТ [V EZ". when it comes to action-packed | T " и | together to make everyday computing tasks easy. With Bob 
CREATIVE LAGS, INC. games and dynamic multi-media абан" of niall around, you'll really get things done! Plus you'll receive fully- 

CDs , you need more than just horsepower. Micron’s new ormance and 19899 Microsoft software packages, Intuit's Quicken Deluxe 
Pentium-based Home МРС” is your answer! And since it's from Edition CD and trial subscriptions for CompuServe, America OnLine 
Micron, it’s not only loaded with power, it’s also packed with and Prodigy . . . all in one super Micron deal! Virtually redefine 
standard features that the other guys add as extras, which usually means more your definition of value. Cut loose with some real excitement and 
money. Only the Micron Home MPC features 8MB of Micron RAM; a super-fast check out the Micron Home MPC. 


4x EIDE CD-ROM drive; and full exploding stereo sound with the 


e Intel” 75MHz Pentium" Processor * Microsoft Mouse, 101-key keyboard EA 
• 256K Write-back cache, Flash BIOS • MS-DOS & Windows for Workgroups CD usi 
e 8MB RAM, 540MB EIDE hard drive e Microsoft Bob CD І 
e 4X EIDE CD-ROM drive, 3.5" floppy e Microsoft Scenes pentium 
e SoundBlaster 16 stereo sound & speakers е Microsoft Works Multimedia CD; Microsoft 
14.4 Fa Modem & WinFax Lite Encarta 95 CD; Quicken Deluxe Edition;CD Microsoft SIVELY 
e PCI 64-bit graphics accelerator (2МВ) : - Microsoft Golf Multimedia CD: EXCLU ve FROM MICRON 
* 14 Micron 14FG,1024N1,.2mm Trial Subscriptions for CompuServe, America OnLine & Prodi А 
» Tool-Free mini-tower or desktop p mp 9. • 30-Day Risk-Free Money Back Guarantee 
е One-Year Express Parts Replacement 
+ e 90MHz Processor...............---- ^». add $100 + Lifetime Toll-Free Technical Support 
| a ea vad — 100MHz Ргосеог........................ айй $200 (а-ы medicos | 
Complete!  120МНг Ргосе$вог................... ^. add $700 анна аа ама 
| d 
Micron Computer, inc., 900 E. Karcher Road, Nampa, ID 83687 е Mon-Fri 7AM-8PM Sat 8AM-5PM (MT) і ts Your Cal [ " 
208-463-3434 * FAX 208-463-3424 © Purchase Order FAX 208-467-5384 
International Phone o : П " on Me Ме A b From Puerto Rico Cal Bl у From Canada Call ре C 5 C NJ 
208-465-8970 208-465 $953 1 | 800-708-1756 ЕСТЕ 800-708-1758 COMPUTER, INC. 


С 1966 Micron Compute, inc. АВ nights reserved Al conces and apeoficabors subject ib charge үя хх nobon. Micron Compulisr, inc. cannot bs гарга for ormmsor andor errors in typogrea- қ | 
phy of photography. "Mark Your Place ҰЛТ! The Leder" із a service mark of Meron Computer, тс... Iriel, intel Inside, and Pendum ore registare trademarks of Ihe Intel Corporation. Microsoft is \ i ! ! 
a тортоо trademark and Windows. Windows NT and ma Windows Кора аға rademarke of Microsoft Сога Ali amer company Trademarks are bade names of each respecive company, j | қ ; 1 х 1 AB 
Prices do hol include thipping and handing. 30-day бекора money back gusrantise does nol Include mium freight and onginal shippinghanding charger. appios only ip Micron bound products, T Шығ А | 4 , 

and begins trom date of thhpmert. ÀJ reams renum АМА numben and rust be shipped in fe original condition тарай amd insured Lease crees based an Moment pase. 
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COMPUTING 
FoR THE NEXT 
1000 


“A full 20% faster than 
the average 100-MHz 
Pentium system.” 


А nd the reason for the Micron new: 


100’s amazing ability to far 
outperform the competition? It’s 
exclusive dynamic com- 
bination of Micron’s 

EDO (Extended 

Data Out) 
Memory and 
SyncBurst" cache, providing sig- 


nificant perfor- 
mance gains, 
over previous 


memory designs. 

Once again, another major break- 
through in computing perfor- 
mance innovation from Micron, 
the technology leader. 


P100 MILLENNIA 

е Intel” 100MHz Pentium” processor 

e 256K Micron SyncBurst Cache 

a 4X EIDE Тілі. ane 35" floppy drive 


ерсі 64bit mahi semper (2MB) 

* “Tool-free” desktop or mini-tower 

е Microsoft® Mouse, 101-key keyboard 

е MS-DOS* & Windows® for Workgroups 


А • 8MB Micron EDO RAM, 540MB EIDE hard drive 


© 15^ Micron 15FGx, 1280NI, 28mm 
à PUOI Multimedia CD 


е 16MB Micron EDO RAM, 850M8 EIDE hard drive 


915” Micron 15FGx, 1280NI, 28mm 
е Microsoft Office Pro 4.3 CD & MS Bookshelf CD 


2,932 (Business Lease $107/mocth) 


е 32MB Micron EDO RAM, 1.2GB EIDE hard drive 
e 17" Micron 17FGx, 1280NI, 26mm 
каме ы САН баша 


(Әле Lease 9130 со) 


жле же oe adh 


Circle 131 оп Inquiry Саға. 


: MERON 


THE MICRON MILLENNIA 


“nothing short of the 
most capable PC we've 
ever Seen.” gk 


PC Magazine Labs 
tested the leading 
100-MHz Pentium 
desktop 
systems and came up 
with an “unprece- 
dented Winstone 95 
‚ benchmark score for 
— the Micron P100 
Millennia.” The numbers clearly 
tell the Micron story. 
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COMPUTER, INC. 


А 


WILL YOUR DEVELOPMENT TEAM ТАКЕ 
TWO STEPS FORWARD TODAY, 


"? «ue You navigate along a thin line to keep your team on track. Fortunately, 

for C++ developers creating applications for Windows" 95, Microsoft® has 

а core set of products designed to ensure they continue moving ahead. | 

«< ® Microsoft" Visual C++" development system provides a powerful, 

tightly integrated tool set, including the Microsoft Foundation Class Library: - 

70,000 lines of pre-built, pre-tested code to give you a head start. With a 
| Visual C++ Subscription, three times a year you're updated on the 
latest tools and technologies, including new features for Windows 95 


development. That way, you'll get applications up and running 


quickly, and Windows 95 ready. '* - Microsoft SourceSafe" and = 
Microsoft Test keep your team on course. SourceSafe's project ^ | 
oriented approach to source code control promotes code reuse 4 ' Р 
апа management of multiple releases for development teams of Uv. | 

any size. lest is an automated testing tool which evaluates applica- ! | 1 
tions throughout the development process. Together, they help "ex 


find errors and regressions while identifying where the problems 


occurred. „„ By joining the Microsoft Developers Network, 


via quarterly CDs, you'll get in-depth technical information, operating sys- 
tems and software development kits. Right there on your desktop. More 
importantly, you can get a pre-release version of Windows 95 operating 
system and the SDK. “as These are just part of our line of products and 
services designed for your development teams. For more information and 
the name of your local reseller, call 1-800-719-5577, Dept. NY Y. We'll 
even send you a free CD, the Microsoft Roadmap to Developer's Products 


& Services, describing all our tools and programs. That way, you'll have 


everything you need to continue in the only direction you want to go. 


WHERE DO YOU WANT TO GO TODAY!” 


© 1995 Microsoft Corporation.All rights reserved. Microsoft. Windows and SourceSale are registered trademarks and Visual C++ and "Where do you wont to ga today?" are trademarks of Microsoft Corp. 
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PC DATABASES 


Desktop Databases Pack More 

| ———— В 
PC database vendors are touting their 
products" ability to scale from the 
desktop to the enterprise. But vendors" 
definitions of scalability vary widely. 


120-MHZ PENTIUM PCS 


Pentium Dream Systems Arrive....23 
An early look at two of the first 120-MHz 
Pentium machines reveals more than 
just a fast processor inside the box. 


VIRTUAL REALITY 


VR Can Improve Your Health ......26 
Virtual reality is fundamentally altering 
and improving the way medical care is 
taught and delivered. 


POWER MAC 


RISC Invades the School 

and Home ...........................30 
Apple's Power Mac 5200 beefs up the 
LC line for the school and home with a 
new PowerPC processor. 


DESKTOP PCS 


Compaq Reduces Cost 

of Ownership........................30 
Compaq Computer is making it easier 
for LAN management software vendors 
with its new line of Deskpro PCs. 


INTERNATIONAL 
NEW PRODUCTS 


V BYTE Picks CeBIT's 


BYTE editors scoured the 
d CeBIT show for the best in 
INTERNET 


new international products. 


Companies Cut Phone Bills........36 | : 


Companies are starting to use the 
Internet as a pseudoprivate backbone 
to carry fax and voice traffic. 


IMAGE: ACQUISITION TRENDS 


OCR Fuels Slow Paper Burn .......40 
OCR is getting easier, and who knows, 
maybe the elusive paperless office will 
one day become reality. Naaaaah. 


NEW PRODUCTS 


What's New ........................202 
The PageCard Wireless Messaging 
System keeps you up-to-date anywhere; 
PaperPort 2.0 for Windows converts 
documents into editable text; and more. 
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Cover Story 


MAINFRAMES OF — 
THE FUTURE = | 
— Ju tee ЫЙ 


Your Next RN TTC: 

Mainframe 

BY ANDY REINHARDT jy | 
PCs are becoming | SSI 
| as powerful as | i ае] 
|, mainframes, and Қ ЕЗГЕ 

mainframes are being _ 


made from РС parts. i 
` Butthemainframeof ~ 
the future fn 
| won'tbea 
gigantic 
PC; it will be 
software and a 
network. 


| Features 


TEXT RETRIEVAL 


Solutions Focus: The British 
Library’s Catalog Is On-Line 62 
BY DICK POUNTAIN The British Library 
computerizes its paper catalogs. 


~~ PRODUCTS 
95 1995 Readers’ Choice Awards 15 
c BYTE readers anoint the best hardware and 
5 


oftware on the market today. 


PANORAMIC VIDEO 


See You Around 


BY TOM R. HALFHILL A look at how the panoramic-video technology 
used by Apple’s QuickTime VR and Microsoft’s Surround Video can 
open up a wraparound, photo-quality, virtual-reality world right on 
Pui com Bue screen. 


X 
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State of the Art 


DIGITAL. VIDEO 


Beyond Hollywood 

BY ALAN JOCH 

It's getting easier to bring 
digital video to your 
desktop. 


BYTE's Video Compression Scorecard 107 
Workshop Qf BY JOHN BRYAN 
BY STANFORD DIEHL Compression’s more efficient 


than ever if you pick the 
right codec. Our scorecards 
compare compression quality 
and speed of seven Icading 
choices. 


BYTE sets up a digital video 
studio to test the viability of 
corporate video production on 
the PC desktop. Using Windows 
tools for digital and analog 
video production, we address the 
major issues of developing 

and deploying video content. 


SUBNOTEBOOKS 


Incredible Expanding Keyboard 119 
-BY АСАМЈОСН 
_ IBM's revolutionary ThinkPad 701С fits.a 
full-size keyboard and а 10.4-inch LCD screen into- 
a subnotebook. You must see it to believe-it. 


NETWORK MANAGEMENT 


The Benefits of Recentralization 11 
BY ETHAN WILANSKY 

There's a move to consolidate network management 
tools. Microsoft fields a powerful entry in Systems 
Management Server, which rounds up and controls 
network resources from multiple vendors. 


COMPUTER TELEPHONY 


Small-Scale Telephony 125 
BY TOM YAGER 

Multifunction telephony cards can cost-effectively 
make your small business sound big. We test six. 


PDAS 


Apple's Improved MessagePad 131 
BY TOM THOMPSON 

With bug fixes, more memory, and third-party 
support, Apple’s new MessagePad 120 strengthens 
its position in the PDA marathon. 


APPLICATIONS DEVELOPMENT 


Good News from Delphi 133 
BY RAYMOND GA COTE 

With its quick object-oriented Pascal compiler, 
extensible development environment, and integrated 
database access, Borland’s Delphi is a powerful base 
for prototyping and developing applications. 


QUANTITATIVE ANALYSIS 


Mathematica Meets Warp 137 
BY DOUG TAMASANIS 

It's no surprise that the new OS/2 version of 
Mathematica runs faster than the Windows 

version on IBM's 32-bit OS. 


DOCUMENT MANAGEMENT 


Software Roundup: 

Document Image Managers 143 
BY DAVID SEACHRIST 

NSTL surveyed eight document image managers 

for converting paper documents into electronic 

form and found promising programs with much 
room for improvement. 


PRINTERS 


Lab Report: 

29 Printers That Mean Business 154 
Acquire speed and 
pizzazz witha 
printer from this 
month's Lab 
Report. We test 
color ink-jets, 6- 
to 10-ppm laser 
printers, 11- to 30- 
ppm lasers for E 
networks, and a few select color em 
it- to 30-PPM Laser Printers—156 
Honorable Mentions—158 

6- to 10-PPM Laser Printers—160 

Color ink-Jet Printers—162 


Color Laser Printers—164 
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Core Technologies 

CPUS PROGRAMMING 

ColdFire: Adding Apple Events to Your 

A Hot Architecture...........173 Mac Application: Part 1...... 1П 


BY JOE CIRCELLO A new architec- 
ture for 68000 
processing means 
low cost and high 
power for embed- 
ded applications. 


E 


Video Connections OPERATING SYSTEMS 

BY JEFFREY FRITZ 

Isochronous Ethernet and засагч 4.1 Forges T 

ATM race to bring video to тааагабаацааһаанавовагаавеаав 

your desktop. BY BARRY NANCE Can NetWare 
4.1 stand up to strong competition 
from NT Server 3.5 and LAN 
Server 4.0? 


BY TOM THOMPSON How to make 
your application a good neighbor to 
other applications—and thus of 
value to your customer. 


NETWORKS 


Virtual LANs Get Real........181 
BY SALVATORE SALAMONE 
Virtual LANs meet rapidly 
changing business environment 
needs. 


Bulk Rate 
US Postage 


PAID 
McGraw-Hill 


Third class mail enclosed, edition 
codes: WIG, WIH, WII, WIJ, 
W3G, W3H, W31. W3J 


БАР ЕС ee M اھ‎ рда 


Pournelle: Prizes and 

Surprises ............ — ...187 
BY JERRY POURNELLE A visit to 
Microsoft finds Jerry coming away 
favorably impressed. 


Books and CD-ROMs: 

Risky Business and 

Private E-Mail.......... ——— 
BY RUSSELL KAY, RICH FRIEDMAN, 
AND TOM THOMPSON An on-line 
forum in book form, secure com- 
munications, a CD-ROM to help 
you travel in Europe cheaply, and a 
major work on Mac programming. 


Commentary: 

So, Where's the IT Payoff? .. 260 
BY JESSICA KEYES Flawed 
technology and advice can 
seriously affect the bottom line. 
Editorial .............. — CÓ 
BY RAPHAEL NEEDLEMAN 


Blasts from the Past...... Jl 
Highlights from two decades 
of covering the PC revolution. 


Letters........... — ИИИ AE 
This month's letters discuss 
computers in education, Internet 
attitudes, and SGML, as well as 
clarify results in our Lab Report 

on tape drives. 


Reader Survey....................19M 


READER SERVICE 


Editorial Index by Company 258 
Alphabetical Index to Advertisers 274 
Index to Advertisers by 

Product Category 256 
Inquiry Reply Cards: ША, 256A 


BUYER'S GUIDE Д 


Mail Order 
Hardware/Software Showcase 
Buyer's Mart 


PROGRAM LISTINGS 

From BIX: Join "listings/frombyte95" 
and select the appropriate subarea (1.е., 
"may93"). 


From the UUNET:ftp to ftp.uu.net, log 
on as "anonymous," and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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xperience the ultimate in multi- 

media... the ViewSonic 15GA and 

17GA PerfectSound" multimedia 

monitors. Be prepared for a blast of 

sight and sound that engulfs you with 
rich, lifelike tones, directed towards YOU. Plus, 
since you don't need separate speakers, you'll 
save valuable desk space. 


The explosion from ViewSonic's mutimedia 
monitors will revolutionize the industry . . . 
especially business, entertainment and tele- 
conferencing applications. With the latest 
dome speaker technology and microhole 
speaker grills integrated into the monitor bezel 
you'll hear full high fidelity stereo sound. We 
thought of everything — even a built-in 
microphone, headphone jack and external 
microphone port. And, when the phone rings, 
you can mute the sound with the touch of a 
button. 


In addition to the terrific sound, these new 15" 
and 17” CRTs (14.0" and 16.0" diagonal view- 
able areas respectively) both feature a Super 
Contrast screen, 0.27mm dot pitch, resolutions 
up to 1,280 x 1,024 and an ultra high refresh 
rate of 86Hz at 1,024 x 768. You'll be proud of 
the beautiful, brilliant, photo-quality screen 
images. Our OnView™ controls allow you to 
make image ала audio adjustments right on 
the screen. Plus these monitors are Plug & 
Play +* for Windows’95, which automatically 
provide the utmost in screen image capabili- 
ties, 


In keeping with today's concerns for radiation, 
safety and the environment, these monitors 
not only exceed MPRII and EPA Energy Star 
requirements, but have also — 4 
adopted the most stringent 
Swedish TCO standards for 
reduction of heat ernissions 
and exposure to electromagnetic fields. 


ViewSonic multimedia monitors . . . 
a sound investment. 


ViewSonic’ 


TM 
See The Difference! 


Tel: (800) 888-8583 Ext. #244 or (909) 869-7976 

Fax: (909) 869-7958 

Call FaxSonic at (909) 869-7318 (fax-on-demand) 

Request Doc. 143 (1564), 150 (17GÀ) 

Applelink: VIEWSONIC Compuserve: 73374, 514 

«Рауил DOC compatible video cand 

Ж products аз! тиінді эге brand rame d vir (Ера compare 
Sprcifeations subject io change without к. 
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BYTE! Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Desktop Databases Pack More 
Рошег..........................22 


Here's an update on the state of scalabil- 
ity in PC database development. 


Pentium Dream Systems 
ДЕРИ...» саш» inicios dO 


We take an early look at two of the first 
120-MHz Pentium systems: Micron's 
P120 Millennia and Gateway 2000's 
P5-120. 


Code Talk: Toolbars to Go....36 


Rick Grehan tries out a Windows 
development system for building tool- 
bars. 


OCR Fuels Slow Paper Burn..40 


Building the bridge between the paper 
world and the electronic world is getting 
casier and less expensive thanks to im- 
provements in OCR software. 


The British Library’s Catalog 
Is On-Line......................62 
Here's how the British Library converted 


its massive paper catalogs into an on- 
line, easily searchable resource. 


See You Around...............85 


We compare Apple's QuickTime VR 
panoramic-video authoring tools with 
Microsoft's Surround Video and explore 
the world of panoramic-video 
technology. 


BYTE's Video Workshop ......97 


We set up our own desktop video pro- 
duction suite and create an in-house 
multimedia product to uncover the re- 
quirements, problems, and issues of 
desktop video production. 


incredible Expanding 

Keyboard .....................119 
IBM's revolutionary ThinkPad 701C 

fits a full-size keyboard and a 10.4-inch 
LCD screen into a subnotebook. You 
must see it to believe it, 


The Benefits of 
Recentralization..............121 
Microsoft puts a powerful Windows 
front end on disparate network manage- 
ment tools with Systems Management 
Server. 


Small-Scale Telephony ......125 
With the nght software, a multifunction 
telephony card can give your smail 
business a big-league sound. Here are 
six. 
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Good News from Delphi......133 
Borland's new Delphi development en- 
vironment takes on both low-end Mi- 
crosoft Visual Basic and high-end 4GL 
products. Delphi combines an object- 
oriented Pascal compiler, an extensible 
visual-design environment, and strong 
database-access tools. 


Software Roundup: Document 
Image Managers .............143 


This month's NSTL software roundup 
finds a mixed bag in the fledgling but 
important category of document image 
managers. 


Lab Report: 29 Printers That 
Mean Business. ..............154 
We use our standard suite of DOS-, 
Windows-, and Mac OS-based printer 
tests to choose winners in four cate- 
gories: color ink-jets, 6- to 10-ppm 
lasers, 11- to 30-pm lasers, and color 
laser printers. 
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Mathematica Meets Warp...137 


OS/2 users don't have to depend on 
Win32 emulation to run Mathematica 
anymore. You'll still want the included 
Windows-based front end, however. 


Pournelle: Prizes and 

Surprises .....................187 
Jerry shares his experiences using OS/2 
Warp. 


RISC Invades the School 

and Home......................30 
Apple expands its LC line of systems for 
the education and home markets with a 
new PowerPC model. 


See You Around ...............85 


A new technology, panoramic video, 
brings photo-quality virtual reality to 
your computer screen. We look at 
Apple's QuickTime VR and Microsoft's 
Surround Video. 


Apple's Improved 
MessagePad..................131 
With bug fixes, morc memory, and 
third-party software and peripherals, 
Apple's new MessagePad 120 strength- 
ens its position in specialty and vertical 
markets. 


Lab Report: 29 Printers That 
Mean Business............... 154 


We review 29 printers that are excellent 
for business use and pick the winners 
based on our Mac, DOS, and Windows 
test suite. 


ColdFire: A Hot 

Architecture ........... — ||. 
А smali core size, plenty of processing 
power, and a high-density instruction- 
set architecture make ColdFire a very 
efficient design. 


Adding Apple Events to Your 
Mac Application: Part 1 .....177 
Here's part 1 in a two-part series by 
Tom Thompson on how to make your 
application communicate with other 
Mac applications. 


Your Next Mainframe.........48 


As PCs and Unix systems become 

more sophisticated, the traditional three- 
tier model—desktop PCs, a mainframe 
at the center, and a middle layer of 
Unix-based application and database 
servers—could fold into two layers, or 
even one. 


Compaq Reduces Cost of 
Ownership nanti saia 
Compaq implemented APIs in the 

ROM of its new Deskpros so that man- 


agement applications can easily manage 
and troubleshoot the new PCs. 


Your Next Mainframe.........48 


Clustered servers and new OSes are 
replacing many functions previously 
handled by mainframes. This downsiz- 
ing means your next mainframe will 
most likely be software and a network. 


Video Connections ...........113 


Multimedia over the network is coming 
your way. The question is, what route 
will it take to your desktop—isochro- 
nous Ethernet or ATM? 


The Benefits of 
Recentralization........ — A 


Microsoft's Systems Management 
Server centralizes and controls multiple- 
vendor networks. 


NetWare 4.1 Forges 
2-20 НИНИН ы 


NetWare 4.1 faces strong competition 
from NT Server 3.5 and LAN Server 
4.0. 


Virtual LANs Get Real........181 


Here's a look at some of the different 
approaches to creating virtual LANs. 
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Codecs ..... —— 107 
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RECORDABLE CD! 


1. ЁЎ Recordable CD System 
2. Double-speed CD-ROM Player 


3. Tape Backup Replacement 


The RCD-1000™ is virtually 3 drives in 1 - making it the 
ultimate storage device for only $1995. 


With the flexibility of Pinnacle’s RCD-1000, the applications 
are endless. As a CD Recorder, the RCD-1000 allows you to 
master your own CD that can be easily transported across 
town - or to the end of the world. As a double-speed 
CD-ROM player, it can read virtually thousands of educa- 
— z;4 tional, multimedia or audio CDs. 
gama: — — — And, with Pinnacle's own Backup 
Software Utility, you can now 
replace your tape drive with a 
system that provides a more 
. reliable solution and fast ran- 
RCD Backup Utility dom access to your data for only 
529 per disc, or 4 cents per megabyte. Each disc holds 650 
MB of data, audio and video storage. 
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The RCD-1000 is perfect for creating and mastering your own 
multimedia titles, interactive games, or even mixing your 
own audio CD of your favorite tunes. You can backup account- 
ing records, business plans, charts and graphs, or confidential 
information on CDs for decades - safe and secure. 


The RCD-1000 system is simply the best way to store, 
archive, distribute and create information. Best of all, it’s 
now affordable - it’s recordable! 


Pinnacle Micro. The Optical Storage Leader. 


All Tradémarks and Registered Trademarks of ёі Respective Owners. 


TO REACH THE PINNACLE CALL: 800-553-7070 


Tel: 714-789-3000 Fax; 714-789-3150 
Circle 99 on inquiry Card (RESELLERS: 100). 
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© 1995 Intel Corporation. 1Source: КСОМРФ: A Simplified Measure Of Relative Microprocessor Performance. Intel Corporation. 1992.t 1The 63-MHz Pentium OverDrive processor for most 50-MHz and 25-MHz Ішен86СРІ)-ӘБекей systems is available now. 
Тіс 83-МН: Pentium OverDrive processor for most 66- MHz and 33-MHz Intel486 CPU-based systems will be available later in the year, “Other wade names referenced are the property of their respective holders. 
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erDrive processor. 


The OverDrive: processor 
is a single-chip CPU upgrade 
that maximizes the performance 
т-- of most Intel486™ 
processor-based PCs. 
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OverDrive processors boost 
CPU performance as much as 
263%, making your software 
run much faster. 


= 


The family of IntelDX2; 
IntelDX47 and newly released 
Pentiume OverDrive processors: 
gives you several affordable 
upgrade options for your 
i486" CPU-based РС--еасћ of 
them fully software compatible. 


Contact your PC reseller for 
more information about OverDrive 
processors, or dial the FaxBack' 
service at 1-800-525-3019, 
document *9306. Or 
call 1-800-538-3373, ext. 295. 


In 


[ПШ Raphael Needleman 
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We send seven 
editors and 10 
portables to 
CeBIT. Hilarity 


Every year, BYTE sends a passel 
of editors to the mammoth CeBIT 
trade show in Hannover, Ger- 
many. This year, we did something new—we inaugu- 
rated the Best of CeBIT awards. The reason: Technol- 
ogy is global. There's no reason for us to limit our awards 
to the ones we give at Comdex in the U.S. and Computex 
in Taiwan. 

I am delighted with the awards we presented. You'll 
find a full report on page 34, but let me state now and for 
the record that some of the new products I saw at CeBIT 
are absolutely stunning. The two that most impressed 
me are the programming environment called Wizdom 
Pro, which won our Best of Show award, and Taylor II, 
an amazing simulation engine for designing and trou- 
bleshooting the flow of physical goods. Neither of these 
products are currently available in the U.S., which means 
that those of us based here will not see them at the same 
time our European colleagues do. That's a shame, but 
it's also a reflection of an important market dynamic: 
The computer industry is strong and growing in the U.S., 
but it's growing even faster elsewhere. 

It wasn't easy coordinating our coverage for this show. 
We had 10 portable computers and two printers among us, 
but, alas, at the guesthouse where we were all staying, we 
had only one reliable phone line back to the states. 

Unfortunately, we couldn't plug our modems into the 
guesthouse's system, so we had to use the acoustic cou- 
pler that [ had thrown into my briefcase at the last minute. 
We had better luck at the trade show itself, where we 
could plug our modems directly into the phone system, 
just like back home. 

Having just seven editors to cover a trade show con- 
sisting of 6178 exhibitors with more than 700,000 atten- 
dees was a daunting proposition. Thus, in recognition of 
the BYTE editorial staff's hard work, I want to point out 
just a few of the people who made our comprehensive 
coverage of this show possible: 

First, I'd give a gold medal to Dennis Barker, our chief 
of correspondents. [n addition to organizing and coor- 
dinating the awards planning before the show, he demon- 
strated a real dedication to the magazine by eschewing 
sleep in the last critical hours before our awards cere- 
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mony. He was still up writing the awards script when I re- 
tired Thursday night at 2:00 a.m. And when I came down 
for breakfast at 7:00 a.m. on Friday, he was still there, 
pounding away at his computer. Dennis clinched this 
award, however, by skipping the beer-hall bash after the 
awards ceremony so he could write the press release. 

Then there was Dave Andrews, a news editor. Dave is 
a great guy and a gifted reporter, but he has the worst 
travel karma of anybody I’ve ever met. First, he missed 
his Lufthansa flight to Germany, although he did manage 
to find an alternate route via KLM. When he arrived in 
Hannover, unfortunately, his luggage was nowhere to 
be seen. After two days of wearing the same jeans, Dave 
went out to buy clothes, but the store didn’t take credit 
cards, and worse, he couldn’t find any shirts that fit nght. 

Our Frankfurt bureau chief, Rainer Mauth, presented 
half the prizes. He had agreed to do this beforehand and 
did a great job. What he didn’t tell me, however, was 
that before CeBIT, he had never spoken before a crowd 
of people in English. You’d never know it. Rainer had ex- 
cellent presence on the stage, and his comments about the 
winning products were incisive and articulate. 

CeBIT was a rewarding trip for the BYTE editorial 
brain trust. When I got on the plane to head home, how- 
ever, І discovered the adventure wasn’t quite over. 

On the flight back, I had the good fortune to sit in the 
cockpit of the Airbus 340 during takeoff. The Airbus is a 
technological masterpiece—it's a fly-by-wire airplane, 
which means that all the pilot’s commands are relayed to 
the control surfaces and engines via computers and elec- 
tronics, not direct hydraulics, as in older planes. The Air- 
bus has three flight computers that “vote” on all critical 
commands; if one of the computers gives a different re- 
sult, the remaining two override it. 

Before takeoff, I tried to break the ice with the pilot by 
finding some common interests. “I hear this plane is a fly- 
ing computer," I said. Bad move. The pilot tensed up. 
He said, “1 am not too interested in computers." He likes 
flying—not running a computer console. Fortunately, he 
proved to have excellent mastery of the Airbus 340; the 
flight was glass-smooth and uneventful. And Dave An- 
drews' luggage even made it back on the same flight. Ш 
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RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
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Choose the pointing device that works best for you: 
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TECHNICAL SPECIFICATIONS 


51-ЕМНАМСЕО INTEL 486 DX4-75MHZ OR 486 ОХ4- | 
100MHZ. 


95,9 LBS, DUAL-SCAN COLOR OR 6.1 LBS. OPTIONAL $10 QQ 


ACTIVE MATRIX COLOR N FY ...... 


e DIMENSIONS: 11.3" X 8.5" X 1.7" | 
*4MB, SMB OR 16MB RAM (EXPANDABLE UP TO 32MB) | $41QC 


ө3.5” 1.44MB DISKETTE DRIVE a IM ЖЕРЕ 


* REMOVABLE 260 TO 810 HDD 


s VGA DUAL-SCAN COLOR OR OPTIONAL ACTIVE MATRIX. | 
MONOCHROME UNITS ALSO AVAILABLE | 


e 10-СЕЦ. NIMH BATTERY & AC PACK 
| 


e TWO ТҮРЕ ІІ OR ONE TYPE Ill PCMCIA SLOT 


e INTEGRATED DUAL-BUTTON POINTING STICK, OPTION- 
AL DUAL-BUTTON 19MM TRACKBALL OR OPTIONAL | 


| 
* SUSPEND/RESUME FEATURE 
DUAL-BUTTON TOUCHPAD 
e PARALLEL, SERIAL AND Р5/2 PORTS 
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e 1MB VIDEO MEMORY WITH EXTERNAL VGA PORT 
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«СО FUNCTION INDICATOR PANEL ' NW 

o 14.4 SEND/RECEIVE FAX/VOICE/DATA MODEM OPTIONAL 

eINTERNAL AUDIO OPTIONAL - 
«DOCKING STATION OPTIONAL DEAD A Uere 


.. * Intel 486 DX4-100MHz 
* 10.3" dual-scan color display 
* 4MB RAM/260MB HD 


* [ntel 486 DX4-100MHz 
* Active matrix color di 
e 16MB RAM/810MB H 
* 144 Fax Modem 

• DOS and Windows 


on all other WinBook XPs—from D uU | 


55 Comparable savi 
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our base models to notebooks for the 
current pricing and configurations, call 1-800-468-0366. 


ONLY SPEEDING 
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COMPUTER CORPORATION 


a subsidiary of Micro Electronics, Inc. 


Call us today, toll-free 


1-800-468-0366 


Monday-Friday, 8am-9pm EST * Saturday, 9ат-4рт 
рїш ————— БЕШ Р Шын 
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Jakob Nielsen 
iperback, $29.95, 480 pp 
ISBN 0-12.518408-5 
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Arch С. Luther 
Paperback. $34.95, 297 рр 
ISBN 0-12-460432-3 
includes one CD-ROM. 
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Jeff Alger 
Paperback, $39.95, 388 рр. 
ISBN: 0-12-049940-1 

Includes one 3.5" disk. 
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Video Compression © 
for Multimedia ; 


- == 1 
Jan Ozer 
Paperback, $39.95. 387 pp 


ISBN. 0- 12-531940-1 
Includes one CD-ROM 


Windows Animation 
Programming 


Michael J. Young еп 
Paperback, $39.95, 303 pp. = 
ISBN: 0-12- 773750-2 
Includes one 3.5" disk. 
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Mark Anderson 
Foreword by 

John McCann 
Paperback. $32.95. 412 pp. 
ISBN; 0-12-194480-8 
Includes one 3.57 disk. 


Steve Heller т 


Foredi hy 

Jeff Duntemann 
Paperback, $39.95, 415 pp. 
ISBN: 0-12-339095-8 
Includes one 3.5” disk. 


Margaret Robbins 
Paperback, 524,95, 374 pp. 
Ed Tittel 


ISBN: 0-12-691393-5 
Margaret Robbins — se 
Paperback, 524,95, 298 pp. ACT ITC МІГ 
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For International Callers 1-407-345-2525 e-mail: app@acad.com 
Prices are subject ta change without nolco. © 1995 by AP PROFESSIONAL 
All Rights Reserved. RYAN/JM/ST/APP 05055 3/95 


National Chains 


Borders Book Shops 
Barnes & Noble, Inc. 
Superstores 


Alabama 


Madison Books & 
Computers 
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Arizona 


Computer Library 


ASU Bookstore 
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Computer Library 
|502) 820.0458 


U of Arizona Bookstore 


California 


ASUC Store 

|510) 642.7294 

Cody’s Books, Inc. 
(800) 479-7744 


Computer Literacy 
Bookshops 

408) 973-9955 

Stacey's 

(408) 253-7521 


irvine Sci-Tech Books 
(800) 229-9514 


UCLA Student Store 

(800) 456-0019 

(310) 206-4041 

OPAMP Technical Books 
|800) 468-4322 

USC Bookstore 

|213) 7409030 


Stacey's 

(415) 3260681 

Stanford 
Bookstore/ Campus 
(800) 533-2670 
Stanford Bookstore/Off- 
Campus 

(800) 673-2348 

Pasadena 

Cal Tech Bookstore 
(800) 514-BOOK 
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San Diego Technical 
Books 


(800) 346-0071 
UC San Diego Bookstore 
|519) 5340121 

Stacey's 

(800) 926-6511 


Computer Literacy 


ОН 332-1718 
Computer Litera 
shops к/ 
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Micro Center 
475908500 


Colorado 


Tattered Cover Bookstore 


[800] 833-9327 


District of Columbia 


Reiters Scientific and 
Professional Books 
(800) 528.9142 


Oxford Bookstore 


|404) 262-3333 


Micro Center 
(404) 859-1543 


illinois 


Books & Bytes 
(708) 416-0102 


lowa State U Bookstore 
515) 294.0244 


[207] 581-1700 


U of South Maine 
Bookstore 
(207} 780-4070 


Maryland ьа 


College Park 
Maryland Book 
Exchange 


{301} 927-2510 


(617) 273-2919 
Cambridge 
Harvard Coop 
|617) 499-2000 

Micro Center 
{Opening in June) 

MIT Coop at 
Kendall Square 
(617} 499-3200 езі. 3234 


Quantum Books 


|| МЕШІМІГЕ 


WordsWorth Bookstore 
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i&i7] 154.520 


New England Mobile 
Book Fair 
lb17] 527-58; 


Rutgers U Bookstore 
(908) 246-8448 


Princeton U Store 
1600) 921-8500 


New Mexico 


Page One 
1505) 294-2026 


R Books 
[505] 6627257 


New York 


Barnes & Noble Main 
Bookstore 


(212) 675-5500 
Computer Book Works 
(212).385.1616 
McGraw-Hill Bookstore 
(212) 5124100 


U of Pennsylvania 
Bookstore 
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Micro Center 


(215) 9898400 


Texas 


ProTech Books Ltd. 
317) 548ЛЕСН 


ProTech Books Ltd. 
(214)-239-TEGH 


Brown Book Shop 
713) 652-3937 

Micro Center 

713] 910-8500 


ProTech Books Ltd. 
(214) 417-TECH 


Virginia Technical Books 
(703) 709-7080 


Micro Center 
(703) 204-8400 


Computer Litera 
Bookshops x 


(703) 7347771 


Micro Center 

(614) 481-4403 

Ohio State University 
Bookstore 

(61.4) 292-2991 

Dn е 

Books & Company 
|9771 296540 

Mayfield Heighis 

Micro: Center 

1216) 449.7000 

oharonvil 

Micro Center 

|513) 782-8500 

Micro Center 

(61 4) 794-4404 


Oregon 


Portland 

Powells Technical 
Bookstore 

(800) 225-6911 


Pennsylvania 


King of Prussia 
Gene's Books 
(610) 265-6210 
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Tower Books 

(206) 451-1110 

University Bookstore 
(208) 645-300 


Univer sity Bookstore 
{206} 634-3400 


Calgary, Alberto 
Calgary Computer Books 
(403) 270-0952 

Fdmont On, хр шо 

Edmonton Computer 
Books 

|403) 429-1077 


Surrey Computer Books 
(604) 588-7333 
Vancouver, B.C. 
Granville Books 
(604) 687-2213 

Toronto, Ontaria 
Worlds Biggest 
Bookstore 

(416) 977-7009 

Montreal, Quebec 
Camelot Info, Ltd. 
(514) 861-7379 
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Introducing the new Compaq Deskpro 


AL ARM DETAILS 


| 
31407 Rm 202 


‘dicts imminent failure. Schedule 


lure. COMPAQ 


RATE au Ома палу. 
| шейи5гіс Faure imminent 


E] (менім) 


Managing computers on a 


network requires knowledge, 


skill and a bit of intuition. Okay, a lot of 
intuition. Somehow, you have to know what's going 
to happen. Before it actually happens. 

Wouldn't it be great if you had just a little help? 
А crystal ball? A sixth sense, perhaps? 

Funny, we were thinking the same thing. Which 
is why we built the new Compaq Deskpro* A com- 


puter that can actually send a report of its status 


HAVE COMPUTERS BECOME MORE HUMAN? 


WELL, THIS ONE CAN TELL You WHO IT Is, 


WHAT IT’S DOING, AND How IT FEELS. 


COMPAG 


directly to the desk of the network administrator. 

Imagine being warned before a hard drive on 
another floor (or another city) seized up. Or taking 
a complete PC inventory right from your desk. 
(Certainly not the kind of cooperation youd expect 
from a machine.) 

We call it Intelligent Manageability. You'll likely 
call it “I’m glad someone finally thought of that.” 

How do we know? Maybe it had something to do 


with intuition. 


Research proves what you've known 
all along: only 20% of the lifetime 
cost of your company’s PCs is the 
initial cost? The other 80% comes 
from all the things you do to manage 
them —like configuring, servicing, 
upgrading and just keeping track of 
who's got what. Isn't it time someone 
found a way to change that? 
| Asset Management 101. Our newest 
Compaq Deskpro is the first PC that's 
as concerned about cutting costs as 
you arc. It all starts with the Intelligent 


Managcability we mentioned a page 


COMPUTERS 


ago: a Compaq-designed combination 
of hardware and software that gives 
you a new level of control over your 
networked PCs. 

Until now, taking stock of your PC 
assets has always required you to 
physically visit your computers one at 
a timc. At every stop, youd have to 
examinc the PC, take serial numbers, 
check software, open it up and take 
a look inside. It's a process that could 
literally take days. 


The new Deskpro changes that. 


Working closely with the leading “=~ 


companies in the world of 


LAN management, we built in some 
powerful features that can be tapped 
by their new software tools. 

And the result is stunning: Now, 
as network manager, you can look 
into a Deskpro PC anywhere on 
the network to take inventory. You 
can retrieve hardware specifications, 
including make, model and serial 
number for the PC, hard drive and 
monitor, and revision numbers for the 
system board and ROM. You can also 
identify system software and drivers. 


It’s not only good knowledge to 


THAT TAKE CARE OF 


have. It makes the job of maintaining 
and updating PCs vastly more simple. 
|Fire prevention. When people decide 
to stop working for you, they usually 
have the courtesy to give notice. 
Computers, on the other hand, scem 
to enjoy the element of surprise. 
Again, Deskpro will be changing 
things. Its Intelligent Manageability 
actually alerts 


the user to 


чау» 


| Introducing the latest line of Deskpro computers 


* Source: Gartner Group 


critical potential problems before 
they can turn into real ones. 

Every time you power up the new 
Deskpro, its IntelliSafe" hard drive 
conducts its own diagnostics. If any of 
its performance parameters has fallen 
below acceptable standards, the user 
is notified. So instead of responding 
to an emergency, you have ample time 
to take corrective action— replacing 
the drive at no expense under thc 
Compaq Pre-Failure Warranty. 

In addition, our Environmental 


Fault Protection constantly monitors 


the internal temperature of your 
Deskpro to make sure it isn't working 
under conditions which might impcril 
your valuable data. 
| Networking is in our blood. Because 
setting up a personal computer оп a 
network has turned into one of the 
most time-consuming pastimes in 
corporate America, the new Deskpro 
was built to streamline the process. 
Right out of the box, 
its configured for your 
network, with a 32-bit PCI 
Ethernet NIC or an IBM 
Token Ring adapter 


THEMSELV 


ES? 


already installed. The drivers are 
optimized and industry-standard 
connectors are in place. And with its 
simple configuration tools, Deskpro 
helps reduce the complexity of setting 
up desktop network software. 
| Under the hood. The thing that makes 
our Intelligent Manageability most 
appealing, of course, is the fact that 
it's built into an enormously powerful 
and efficient computer. 

With Deskpro, you can choose 
your processor, from a DX2/50MHz 


to the most powerful Pentium. And 


every model delivers the enhanced 
performance of Compaq's new 
TriFlex/ PCI architecture. In fact, 
in our latest crop of Deskpro PCs, 
higher performance is something you 
can literally sec and hear. 

Thanks to PCI local bus graphics, 
you get crisp, responsive graphics 
cven in everyday business applications. 
(Sclect 586-class Deskpro models are 
available with higher-performance 
VRAM graphics.) 

In multimedia models, you get 
the speed of our new QuadSpeed 
CD-ROM and the CD-quality sound 


of built-in Enhanced Business Audio. 
|Open and accessible. Needs change, 
goals change and people change. The 
good news is, a Deskpro computer 
can change every bit as quickly. 

It opens without any special tools. 
The system board slides out, making 
it easy to upgrade the processor or 
add extra RAM. The PCI expansion 
slots are easily accessed. And the 
drive cage swings out to make hard 
drive upgrades painless. 

Plus, the Deskpro system board 
utilizes Flash ROM technology, which 


THIS COULD TAKE SOME 


allows you to make future upgrades 
at the board level simply by running 
a software utility. 

With the task of upgrading a PC 
reduced to minutes, you can allocate 
your time to more lucrative pursuits. 
| Future dividends. And then there are 
the bencfits your business will be 
reaping down thc road. 

Since all Deskpro models have 
been designed with built-in power 
management features that mect the 
EPA’s stringent requirements, they 
can actually consume less power. 


(The savings in a month from a 


COMPAQ 


single Deskpro probably won't finance 
your retirement villa, but the savings 
from many machines over many years 
should have a nice effect.) 

And when Windows 95 becomes 
available, Deskpro will make the job 
of managing your company’s network 
of PCs even easier. 

Using new management software 
tools provided by Compag and our 
LAN industry partners, you'll be able 
to effectively monitor the health of 
all your networked Deskpro PCs — 


including the ones hard at work in 


EXPLANATION. 


your outpost six time zones away — 
without having to leave your desk. 

You'll be able to configure your 
Deskpro so that if IntelliSafe hard 
drive failure becomes a possibility, it 
will send you a distress call across the 
network. Or automatically safeguard 
its data on a tape backup. 

You'll even be able to have Deskpro 
send remote notification if it should 
detect potential problems with its 
built-in network interface card or 
internal operating temperature. 

But then, what do you expect from 


a computer that takes care of itself? 


The original premise was simple: 
make a powerful, yet affordable, 
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BO Мы зз, % computer that doesn’t come 
with all the headaches 
normally associated with the word “value.” And in 
creating the latest Compaq ProLinca we built on 

that premise — by taking the original apart. 
We examined it from top to bottom, from the 
inside out, looking for ways to improve it. Looking 


to scc what new technologies we could add. 


THE LATEST PROLINEA HAS 
IMPRESSIVE SAVE FEATURE: IT'LL Sav 


SAVE You TIME, AND SAVE YOUR 


In the end, we came up with more than a few 
improvements. Making ProLinea even harder to 
distinguish from more expensive machines. The 
fastest processors. Easy upgradability. Simplified 
maintenance. Features that make it easy to live with 
on the day you install it, and for years to come. 

It all raises ProLinca to a completely new level. 
(Of course you'll still find the price within reach.) 


And that should certainly put your mind at ease. 


AN 


E You MONEY, 


SANITY. 


СОМРАП 


Traditionally, the phrase “better 
value" has always meant someone's 
cut corners to give you a better price. 
At Compaq, however, we like to take 
a different approach. 

The result is the new Compaq 
ProLinea: a family of computers that 
not only offers affordable prices, it 
pushes technology many steps ahead. 
Twelve, to be exact: 
| Number One. Our first improvement 


is something you'll notice before you 


expansion cards and peripherals. And 
guess what: Compaq has already 
enhanced this standard with our new 
TriFlex/PCI architecture — which is 
built into every ProLinea model. 

| Number Three. The PCI architecture 
also boosts the performance of the 
graphics subsystem. So even if you're 
working with general productivity 
applications like word processors and 
spreadsheets, you can enjoy a crisp, 


responsi ve high-resolution display. If 


new QuadSpeed drive (along with 
Enhanced Business Audio). This gives 
you faster access to the rich and vast 
references available on CD-ROM 
today, from national directories to 
archives of business publications. 

|Number Six. However large a hard 
drive may be, there are those who 
take it as a personal challenge to fill 
it up. With the new ProLinca PCs, 
however, we're determined to make 


that as difficult as possible. You can 


LIKE MOST PC BUYERS, YOU'RE 


“BETTER VALUE,” 


even buy a ProLinea. You get to 
choose the processor you want— 
from very fast (486DX2/50MHz) to 
blindingly fast (Pentium / 100MHz). 
This way, you don't have to buy more 
performance than you really need. 
And it's designed so that you can 
upgrade whenever you want. 

| Number Two. You may be familiar with 
the new standard bus architecture 
called PCI. Basically, it improves upon 
the previous technology by expanding 
the data path to 32 bits and radically 


speeding the flow of information to 


your uses demand more, select 586- 
class models are now available with 
higher-performance VRAM graphics. 
| Number Four. Forgive the acronyms, 
but there's also a PCI local bus IDE 
interface. This not only pays off in 
improved disk performance, but it 
supports up to four storage devices. 
Which means you can easily add 
another hard drive, tape backup or 
CD-ROM drive when needed. 

| Number Five. As long as we're on the 
subject of CD-ROM, multimedia 


ProLinea models now come with our 


So WE'VE CLEVERLY 


choose a configuration with a disk 
capacity of 270MB, 420MB or 
720MB. Any of which should put you 
well ahead of your burgeoning files. 
|Number Seven. РтоПіпса comes with 
8MB or 16МВ of RAM, depending on 
the model. And you can easily expand 
it to 136MB or 192MB—enough to 
take advantage of new 32-bit operating 
systems, run several programs at once 
and work with spreadsheets the size 
of Madison Square Garden. 

| Number Eight. ProLinea is filled with 


features designed to make your life 


easier. It’s not only pre-loaded with an 
extensive online help system and 
automated setup software, it now has 
redesigned documentation to help 
you quickly pinpoint information. It's 
also optimized to run new operating 
systems like Windows 95, which will 
make your future computing easier 
still. Every model supports the Plug- 
and-Play standard that will bring a 
new simplicity to the process of 


adding expansion cards. (If you add 


|Number Ten. The new ProLinea PCs 
have been designed so you can get 
inside without any special tools. 
The system board slides out to 
accept extra memory or a processor 
upgrade. The hard drive cage swings 
out so you can swap disks without 
reaching into inaccessible, finger- 
bruising areas. And when you snap 
in a new Compaq hard drive, you 
won't have to configure any cnigmatic 


jumpers. When you connect the 


COMPAQ 


become necessary, installing them will 
be no more difficult than running a 
software utility and clicking a few 
buttons on the screen. 

(Number Twelve. And what about the 
environment? Using a ProLinea won't 
by itself repair the ozone layer, but it's 
certainly a step in the right direction. 
For the sake of the atmosphere —and 
everyone who breathes it—our PC 
manufacturing process is completely 


CFC-free. And every model is now 
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PROBABLY SIC HEARING 


DISGUISED IT IMPROVEMENTS. 


a new network interface card, for 
example, ProLinea will sense the 
change and automatically reconfigure 
its software to support it.) 

|Number Nine. You decide exactly how 
expandable you want your ProLinea 
to be. You can select a desktop model 
with three expansion slots and three 
expansion bays or a model with four 
of each. Or you can choose a five- 


slot, five-bay mini-tower model 


cables, the settings have the good Energy Star-compliant, which means 


sense to take care of themselves. 

| Number Eleven. The ProLinea system 
board now incorporates Flash ROM 
technology. That means basic system 
ROM can be updated without major 
PC surgery. If future system updates 


should ever coU 


that offers maximum expandability To 


without taking up too 
EXE 


much of your space. 


| Introducing the latest line of ProLinea computers 


less wasted energy for the planet and 
less wasted money on your power bill. 

These are the improvements that 
define our approach to value. ( We 
think you'll agree, it’s a lot more 
rewarding than cutting corners.) 

In fact, our new ProLinea does an 
excellent job of expressing a core 


belief at Compaq: That is, the 
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smartest way to 
build better value 
is to build a better 


computer. 


As with all Compaq PCs, Deskpro.and ProLinea , 


Ф ja ; 
are covered by our free 3-year limited warranty. For more 


information on our full line of Compaq desktop PCs, call usat 
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Letters 


Integrating Computers in Schools 


Andy Reinhardt’s article “New Ways to 
Геат” (March) is an excellent introduction 
to current computer technology in schools 
and the possibilities it entails. It will great- 
ly aid my mission to get administrators 
and teachers in our middle school to dis- 
cover these resources. My years of expe- 
rience with this issue very much parallels 
what Reinhardt reports, including using 
much of the same software he mentions. 
Gary Mattson 
Marina Middle School 


San Francisco, CA 


I’ve been reading 
BYTE for almost 
20 years because 


reputation for fac- 
tual evaluations of 
hardware and soft- 
ware. Your issue 
on education is the 
antithesis. Com- 
puters belong in 
the classroom, not in a computer technol- 
ogy magazine, My wife, who teaches third 
graders, uses computers effectively by con- 
centrating on what they do best for stu- 
dents. In 1994, her third-grade students 
competed against fifth graders in a national 
NASA/NSTA science contest and placed 
first and second in California and second in 
the nation. She does not use any of the 
“edutainment” materials by the parfait 
providers featured in your multimedia 
splash. 


Larry Severson 


science @macropress.com 


Editorializing 


I found Rafe Needleman’s March Editor- 
ial about the Pentium—and life for that 
matter—to be a great insight on the hu- 
man learning condition. Flaws sometimes 
have to be accepted as fact—as real as 
taxes and death. 

Greg Zerkis 


zerkis@ radiomail.net 


Rafe Needleman incorrectly excuses In- 
tel for the Pentium division error. While I 
agree that certain classes of bugs are in- 
evitable even after a rigorous test suite, 
the floating-point divide glitch was inex- 
cusable. This is not some esoteric bug that 
would only show up after an odd combi- 


nation of instructions was executed. It re- 
quires less than a second to determine that 
each element of a lookup table is correct. 
John Waring 

Orleans, Ontario, Canada 


8-mm Tape Blunder 


Our March Lab Report, “26 Safeguards 
Against LAN Data Loss” does injustice 
to Exabyte. In 1987, Exabyte adapted 
tape drive transport mechanisms and 
media for 8-millimeter tape systems 
from the consumer video industry. Since 
then, Exabyte has completely redesigned 
the systems for data processing, so the 
drives are no longer videocassette prod- 
ucts. In comparing 8-mm tapes to DLT 
tapes (page 154), we should have stated 
16,000 hours for the head life of an 8- 
mm tape rather than the 2000 hours of 
earlier models. Another innovation is 
that Exabyte’s drives with the XL suffix, 
such as the EXB-8505XL drive we 
tested, hold 7 GB of uncompressed data, 
as stated in our roll call but not in the 
article’s introduction, We apologize to 
Exabyte and to other vendors of 8-mm 
tape drives for these errors.—Eds. 


Simplifying WWW Publishing with SGML 


In the text box “A Vision for a More So- 
phisticated HTML” (News & Views, 
March, page 30), the idea that different 
browsers support different levels of 
HTML is just plain crazy. It would be 


much simpler to have all HTML g 


browsers accept ful! SGML tagging 
rather than to create more versions of 
HTML. All browsers would render ай 
tag sets, including all varieties of 
HTML and even incompatible HTML ver- 
sions and tag sets that haven't even been 
developed yet. Documents could have a 
unique tag set, and authors and users would 
gain control of the rendering. The render- 
ing table should be dynamically loaded; 
it is not necessary to have full SGML 
smarts in an SGML-rendering browser. 
Bob Goldstein 
Computer Center 
University of Illinois at Chicago 
bobg@ uic.edu 


The Internet Mirrors Society 


In the March Commentary “Bosnia On- 
Line,” I was dismayed to see George Bond 
uncritically swallow Canter and Siegel’s 
self-serving pose as victims of "antibusi- 


ness bias.” Thousands of businesses op- 
erate on the Internet without incident by 
observing basic Internet courtesies. If Bond 
really wants to see the Internet become 
more civilized, he ought to support its 
taboos against antisocial behavior. Treat- 
ing people whose conduct earns them 
scom and ostracism as victims isn’t good 
for real-world society, and it wouldn't be 
any better for Internet society. 
Stephen Brinich 
Arlington, VÀ 
steve-g @digex.net 


Putting Pattern Recognition Technology to Work 


Edmund DeJesus’ February article “Face 

Values” was interesting and inspiring. I 

think ГЇЇ keep a Bill Gates photo handy 

when ATMs with facial recognition be- 
come operative. 

Alberto Quarto 

Computer Science Dept.of 

Milan State University, Italy 

quario dsi.unimi.it 


The Pentium FPU Bug Unveiled 


Tom Halfhill’s “The Truth Behind the Pen- 
tium Bug" (March) is the most accurate 
piece 1 have seen 
| on the subject. 
Much has been 
written about the 
Pentium proces- 
sor episode, most 
of it flat wrong. 
Good work. 
Mike Barton 
Manager of Teclinical Applications 
Intel Software Technology Lab 


Native-Mode Benchmark Requests 


Rick Grehan's March article on BYTE's 
new native-mode cross-platform bench- 
mark suite was well written, and I look 
forward to trying it on several of our sys- 
tems that have our new IDT/Mips R4700 
processor. The earlier suite was always 
one of the first things we ran when a new 
system became Midi and several 
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OEM's included the results in marketing 
brochures. Please send me the suite. 

Scott Gardner 

Manager, Systems Technology Group 

Integrated Device Technology 

Santa Clara, CA 


To receive a copy of BYTE's new low- 
level cross-platform benchmarks, send 
E-mail to editors @ bix.com and include 
your mailing address with a list of the 
platforms you'd like. Each platform de- 
scription should state the CPU type and 
OS. We'll send you disks that include full 
documentation and source code with 
DOS executable files. You may compile 
the tests for new platforms as you need 
them. We do have a few stipulations re- 
garding how to report results, so please 
read the read.me file carefully. Soon we 
will post these benchmark tests at an ftp 
site, on CompuServe, and on the World 
Wide Web. If you have technical prob- 
lems or questions, contact Rick Grehan 
at rick gG bix.com or send E-mail to ed- 
itors à bix.com. We will also appreciate 
feedback concerning your experiences 
putting these tests to work. —Eds. 


Vines on the Enterprise 


Your February software roundup entitled 
"Networks for the Enterprise" proposed 
to deal with the major "enterprise" NOSes 
(network operating systems), but it did not 
include an evaluation of Banyan Vines. 
The reason? “Hardware incompatibility 
forced us to drop the product from our 
evaluation." Banyan invented enterprise 
networking and Vines is the only NOS that 
is up to the demands of the enterprise. 
John Daggan 
Senior Network Analyst 
727-1881 € mcimail.com 


BYTE'S Past 


І found Jon Udell's February article on 
NetWare informative, but my interest was 
piqued when І read that the original server 
was named Guernsey. І was born and 
raised in the Channel Island of Guernsey, 
20 miles off the coast of France. What pos- 
sessed you to use such an unusual name? 
Rob Fulwell 

miser maxwell.ee.washington.edu 


The BYTE building, in scenic downtown 
Peterborough, New Hampshire (pop. 
<5000), was the original headquarters of 
the American Guernsey Cattle Club. 
When BYTE moved in, many boxes of 
cattle registrations and breeding records 
moved out. For a while, our editors en- 
joved free Guernsey milk from the vend- 
ing machines. Incidentally, we named 
one of our servers Ourtown because Pe- 
terborough was the location that inspired 
Thornton Wilder's Our Town.—Jon Udell 


The 05/2 and Windows War 


Barry Nance's "Big Blue's Speed Trip" 
(March) sounded like it was written by a 
politician. OS/2 advocates are getting 
scared of Windows 95, just like politicians 
up for reelection with the polls against 
them. Nance states that “Warp is a more 
mature operating system than... Windows 
95,” and “Unlike Warp, Windows 95 will 
have a hard time running in 4 MB of 
RAM.” Not only are these statements false 
but his article doesn’t substantiate them. 
I’m running Windows 95 on а 386 with 4 
MB of RAM, emulating a NetWare server. 
Granted, our 386 runs about one-fifth the 
speed of our $40,000 Compag server, but 
that’s pretty good for a $500 machine. 
Earl and Cathy Malmrose 


malmrose @ cyberspace.com 


* DIGITAL CASH 
Six proposed standards for secure transactions over the lines. 


* SUPPORTING VIRTUAL OFFICES 
How Xerox supports and manages its remote work force. 


e 39 V.34 MODEMS 


Test results of 39 sets of 28.8-Kbps modems, both external and PCMCIA models. 


* SPECIAL REPORT: MOBILE COMPUTING 
The technical challenges facing developers of portable hardware and networking solu- 


tions. 


* SPREADSHEETS FOR OS/2 
_ If you have just chosen Warp. this review will help you choose a spreadsheet that 


runs on it. 
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What a pleasant surprise to read your thor- 
ough article on OS/2 (aka Warp). I was a 
reluctant convert to OS/2 when 2.0 was 
released, and I wasn’t prepared for the dif- 
ference a robust OS would make in the 
day-to-day use of my computer. ] went 
with OS/2 to use SAS Institute's Statistical 
Analysis System for OS/2. I stayed with 
OS/2 because I couldn't believe the dif- 
ference it made for my DOS applications. 
That was on a 20-MHz 386SX with 8 MB 
of RAM. With Warp and 16 MB on a Pen- 
tium, it's even nicer. But the performance 
improvement from changing hardware 
pales compared to the difference that mov- 
ing from DOS (and intermittent use of 
Windows) made. That was three years ago. 
Those who make the shift now will be 
even more favorably impressed by OS/2. 
Michael S. Lundy, M.D., M.S. 
76420.1554@compuserve.com 


Why I’m a 20-Year Subscriber 


I read a variety of PC magazines but sub- 
scribe to only a few. BYTE is on that short 
list, and the March issue exemplifies why: 
In the Lab Report, your explanation of 
how each of the tape systems work filled a 
gap in my understanding. Also, George 
Bond's "Bosnia On-Line" reminded me 
that as the technical becomes more com- 
monplace, the trials and tribulations of the 
real world will intrude, Finally, “New 
Ways to Learn" helped me think of better 
ways to use my organization's PC tools 
to improve employees' skills. 
Theron Patrick 
TheronP @aol.com 


FIXES 


In the Lab Report's roll call (March, page 
160), the first number cited in the column 
entitled Sustained Transfer Rate Com- 
pressed KBps is the Average Access Time 
in MBps. 


In testing many IBM ThinkPads, we found 
that in our March review of the ThinkPad 
755CD (page 129), the indexes for the In- 
teger Index and the Floating-Poing Index 
are wrong. lts integer index is .626 (not 
.26), and the FPU index is .37 (not 0.14). 


In our February issue (page 24), the phone 
number for Vitec (France), winner of last 
Comdex’s Best Multimedia Hardware 
award, included a typo. The correct phone 
number is +33 | 46 73 06 06. Ш 


IF YOU Think Exabute is just 8mm, think 
again. Today, Exabyte is Everywhere. 


High capacity 
Superior reliability 
Software compatibility 
Worldwide support 
Tape media products 
Certified service 


It’s easy to think of Exabyte as the company that pioneered 
----- --- helical-scan 8mm tape backup and restore technologies. But 
today, Exabyte is much more. We offer customers worldwide a 
full line of backup and restore products—8mm, 4mm and quarter- 
inch minicartridge tape drives, automated tape libraries, certified 
media products and service—all with the Exabyte name. 


We're not just 8mm anymore. Today, Exabyte is Everywhere. ^ 


EXABYTE” 2 


In North America, call our office at 1-ВОО-ЕХАВҮТЕ. In Europe, call The Netherlands office 
at 31-3403-51347. Or in Asia, call our Singapore office at 65-2716551. 


©1395 Exabyte Corporation. Exabyte is a registered trademark and “Exabyte is Everywhere" is a trademark of Exabyte Corporation. 
Exabyte Corporation, 1685 38th Street, Boulder, Colorado 8030) USA Phone (303) 442-4333. 
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WE'D LIKE TO EXPOSE YOU TO 
THE NEXT-GENERATION OF 
PC CLIENT/SERVER COMPUTING. 


E ===‏ “ڪڪ 


= 1 
©1995 Oracle Corporation. АП rights reserved. Oracle із а registered trademark. Oracle7, Workgroup Server, Personal Oradie7, Oracle Objects, Radio Agents, Oracle Power Objects and Workgroup / 2000 are trademarks of Oracle Corp. "Shipping and handling not included. 


DOWNLOAD ORACLE WonkcnouP/ 2000 OFF THE INTERNET AND TRY IT FREE FOR 90 DAYS. 


Oracle Workgroup/2000 is the 
one thing you need to build a 
PC-based client/server system. 
With powerful and easy-to-use 


. Oracle Workgroup 


~ databases, 


Proof that you can. middleware 


and tools, Oracle Workgroup/2000 


makes building and installing 


applications Ёт day trial or 
easier than register for our 
ever before. "ii free seminar. 

To test drive 


Werkgrovp/2000, [ust log 
on. hfip://www.oracle.com/ 


But we're not asking you to take — http://www.oracle.com/ 


Oracle Workgroup/2000" 
includes: 

* Oracle7 Workgroup Server" 

e Personal Oracle7" for Windows 


our word for it. We're ready to 


prove it. Log onto Oracle's Web 


* Oracle Objects" for OLE 
And coming soon: 

* Oracle Radio Agents" 

* Oracle Power Objects" 


page and download Oracle 


Workgroup/2000 for a free 90 «АСТЕ 


Н you can’t access the Net, сай! 
1-800-492-9870 ext. 4981 for a 
free" CD ROM of /2000. 


News & Views 


PC DATABASES 


Desktop Databases 


Pack More Power 


PC database vendors are touting the ability of their products to scale from the desktop to 
the enterprise. But a closer look at today's PC databases reveals that vendors' 
definitions of scalability vary widely. 


BY JANE RICHTER 


ou're going to hear a lot about database scalability in the coming months. 
The PC's ever increasing capabilities let vendors deploy powerful data- 
base applications on the business desktop. But a close examination of PC 
databases reveals that definitions of scalability can vary widely. 
An early definition of scalability referred to a Scalable Pro- 

cessor ARChitecture (the ANSI/SPARC standard) used to 
implement different technologies with hardware com- 
ponents of potentially many different sources 
and sizes. To be scalable, a system must 
have the ability to add or replace compo- 
nents in the system architecture. In today's 


patabas ^. 
et 


software market, two complementary forms Te four өйте, 
of scalability exist. а complex “е 


In its first form, scalability refers to the ability of an 
application to support multiple, concurrent processors. 
This horizontal scaling allows users to increase process- 
ing power without having to change applications, operat- 
ing systems, or even computers. In this scenario, when 
you add a CPU, the system transparently handles data 
location and transaction distribution. 

In its second form, scalability is the ability to create an 
application for potential use on many different computers 
and platforms. In the strictest sense, this type of scalability, 
called vertical scaling, refers to the ability to move an appli- 
cation among multiple computing platforms. 

Vertical scaling’s success requires equivalent database prod- 
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ucts across all platforms and 
depends upon the consistency 
of the languages and APIs 
between platforms. Only a lim- 
ited number of products sup- 
port this type of vertical scaling 
for the PC user. Ashton Tate, 
creators of dBase, published 
equivalent versions of dBase 
for the DOS, Mac, and Unix 
platforms (Borland, which 
acquired Ashton Tate, has yet 
to do so). Gupta’s SQLBase 
also supports vertical scaling 
between its DOS, NLM (Net- 
Ware loadable module), Win- 
dows, NT, SunOS, and OS/2 
offerings. Oracle’s Workgroup 
2000 (Personal Oracle7, Ora- 
cle Objects for OLE, and the 
upcoming Oracle Power Ob- 
jects) allows applications to run 
interchangeably between Win- 
dows, Мас, and OS/2 versions. 

However, many other data- 
base vendors define scalability 
as the ability to use a single 
application, or front end, to 
access data and services on 
multiple computing platforms, 
or back ends. With front-end 
scalability, applications de- 
signed on a single platform 
(typically DOS, Windows, or 
Mac) access data stored on а 
variety of back-end products 
and platforms. In addition to 
consistency between languages 
and APIs, front-end scalability 
also requires tools to support 
communication and reliable 
data transfer between various 
hardware platforms and soft- 

ware packages. 

Many full-featured 
database products, such 
as Borland’s Paradox 
and dBase software, 
Lotus Approach, Mi- 
. crosoft Access, and 
FoxPro (including the 
forthcoming Visual 
FoxPro), allow 
front-end applica- 
tion development 
and offer access to 
data stored on a 
variety of data- 
base servers, in- 
cluding MS SQL 
Server, Oracle, 
Sybase, and 
those offering 
ODBC (Open 
Database 
Connectivity). 


Microsoft takes Access опе 
step further with an Upsizing 
Wizard that converts stand- 
alone database applications to 
an Access front-end and a 
Microsoft SQL Server back- 
end. In addition, a whole genre 
of products, such as Gupta’s 
SQLWindows and Sybase’s 
PowerBuilder, are designed 
specifically for scalable front- 
end development. 

To implement front-end 
scalability, cross-vendor soft- 
ware solutions rely on stan- 
dards, and standards typically 
lag behind technology. Both 
the SQL Access Group’s SQL 
standard and Microsoft’s ven- 
dor-neutral ODBC standard 
make it possible to develop 
applications using sophisticated 
database server software while 
taking advantage of the ease of 
use and relatively low cost of 
hardware and software on the 
personal computer platforms. 
The problem: To take advan- 
tage of nonstandard function- 
ality (which typically includes 
vendor-specific features and 
recent innovations), the devel- 
oper must sacrifice scalability. 
This is why many vendors refer 
to ODBC as the least-common- 
denominator approach. For 
example, neither the SQL 
Access Group nor ODBC take 
advantage of triggers or stored 
procedures. 

Single-vendor front-end 
development (using front-end 
and back-end software from the 
same vendor) guarantees both 
language and API consistency. 
Though single-vendor solutions 
tend to rely on proprietary tech- 
nologies, which creates a de- 
pendency on that vendor, these 
solutions let developers take 
full advantage of the vendor's 
extended feature set. 

These homogenous solutions 
introduce one more exciting 
prospect for the PC database 
developer: the possibility of 
developing truly scalable data- 
base applications (not just front 
ends) on the PC. Gupta’s con- 
tinued development of SQL- 
Windows, Sybase’s purchase of 
Powersoft (publishers of Power- 
Builder), and the release of the 
Personal Oracle7 products bode 
well for future scalability in PC 
database development. 


120- 


Wireless Bridges Grow as Campus Link 


Wireless interbuilding LAN hardware products: "s 
— . Revenue forecast, in millions, U.S. dollars 0 d 


monis 


жалаға Етегі ded Sulis an ролы View, CA (415) 961-9000), 1994 


MHZ PENTIUM PCS 


Frost and Sullivan expects 
businesses to increasingly 
tum to wireless bridges 
from companies like 
Solectek, Windata, Persoft, 
Proxim, and Cylink for 
building-to-buildIng (aka 
campus) networking. 
Wireless bridges, unlike a 
frame relay or Т1 link, 
don't require you to dig 
trenches to link two 
buildings. 

. Proxim (Mountain View, 
CA (415) 960-1630) 
recently introduced a line 
of low-cost wireless 
bridging solutions that 
range in price from $2975 
to $3725 per antenna and 
offer throughput ranging 
from 500 Kbps to 1.2 
Mbps. The initial Install of 
a 1.5-Mbps T1 line can 
cost about $11,000, and 
customers must also pay 
monthly fees of about 
$300. 


Pentium Dream Systems Arrive 


Cs based on Intel’s new 120-MHz Pen- 
tium should quench the most demanding 
power user’s need for speed. In addition to the 
faster processor, the first of these new systems 
that BYTE tested offer a wealth of features while 
preparing users for the next generation of mul- 
timedia applications. The new systems based 
on the 3.3-V, 120-MHz processor should start 
shipping in April from vendors (in reduced quan- 
tities until June). 

BYTE looked at early 120-MHz units from 
Micron (Nampa, ID, (800) 233- , 
7027 or (208) 463-3434) and 
Gateway 2000 (N. Sioux City, SD, 
(800) 846-2000 or (605) 232- 
2000). Both systems use Intel's 
Triton PCI chip set to support fast 
EDO (extended data out) memory 
(16 MB standard on both systems) 
and 256 KB of synchronous burst | 


cache. This chip set also prepares the aysam 


for future native signal processing applications 
(see BYTE’s March 1995 issue, page 38). 

Micron’s P120 Millennia miniature tower 
сазе includes a Micronics motherboard and a 
1.3-GB Conner IDE drive, quad-speed Enhanced 
IDE Sony CD-ROM drive, and bundled 
Microsoft software. The $3799 price also 
includes a 15-inch monitor, Diamond Stealth 2- 
MB VRAM graphics card, and 
SoundBlaster 16 audio card. 

At $4299, Gateway 2000’s 
Р5-120 tower system includes 
luxuries like a 1.62-GB Western 
Digital IDE hard drive, a three- 
disc, quad-speed Sanyo CD- 
ROM drive, 17-inch Vivitron 
monitor, 2-МВ УКАМ ATI 


Integer 
Floating Point 1.30 


120-MHz Pentium systems’ integer 
and floating-point benchmark results, 
(А 90-MHz Pentium Dell ХР5/90 
scores a 1.00 on both tests.) 


MICRON GATEWAY 
1.33 


New Pentium systems such as 
Micron’s {lower left) and 
Gateway’s offer plenty of power. 


) | Mach 64 card, 28.8-Kbps mo- 
E 1 dem with TelePath Пу telephone 

E | answering device, Esoniq 16-bit 
=| ‘jÎ sound card, Altec Lansing ACS- 
—— 31 speakers, and bundled Mi- 
crosoft software. Gateway uses an Intel moth- 
erboard. 

Running BYTE's Native-Mode benchmarks 
showed precisely what one would expect for a 
120-MHz Pentium machine. On the integer test, 
the ratio of the scores to our baseline 90-MHz 
Dell system's score was 1.33 and 1.32, the same 
as the 120-to-90 ratio of clock speeds. The 120- 
MHz Pentium chip, which currently sells for 
$935, is 1.71 times the price of 
the 90-MHz Pentium ($546). 
However, power users will find 
much to like in these new sys- 
tems; more patient users will 
likely wait for Intel to lower the 
price it charges system vendors 
for the new 120-MHz2 part. 

—Rick Grehan 


1.32 
1.29 
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THE NEW SATELLITE 


MULTIMEDIA ТО GO АТ 


You only need one computer: 
With an optional Port Replicator 
you have one-step connection to 
your desktop environment. 


Multimedia to go: You can now perform 
interactive multimedia presentations, retrieve information 
from large databases and run the hottest educational and 
entertainment software — wherever you go. 


Expansion capabilities: Су 
Two stacked PCMCIA slots ста 
(two Туре ІНІ от one Type III) make 
тоот for on-the-road data/fax 

modems, networking adapters, hard 


drives and many more options. 


Built-in power supply: 
Engineered for ultimate portability, 
there’s no bulky external AC adapter 
to carry, just a slim power cord. 


The power of multimedia is all packed Satellite Pro integrated pointing device. Plus it’s 
up and ready to go. The affordable new Ж loaded with everything you need for 
Toshiba Satellite Pro" T2150C D Series $5/40 dynamic multimedia presentations, 
with a built-in CD-ROM drive is the ulti- including built-in stereo sound and 


Prices starting at 


mate in performance and portability. It has a a brilliant 10.4" diagonal color display. 
super-quick 75MHz processor and an AccuPoint Call 1-800-457-7777 for your nearest dealer. 
T2150CDT e Integrated 5,25 CD-ROM drive — * NiMH batrery with Toshiba © 639 Ibs. 
• 10.4" dia. color active matrix display * Integrated math coprocessor MaxTime™ Power Management е Multimedia help kit 
«8МВ RAM expandable to 32MB + 16KB of cache e Audio jacks: headphone speaker, © 3 year limited warranty 
T2150CDS * Two stacked PCMCIA (PC Card) | micro e Toll-free Technical Support — 
e 104" dia. color DSTN dual-scan display slots (two Type ЫП or one Type MI) • Sound Blaster" Pro compatible, 7 days a week, 24 hours a day 
4MBRAM dable to 28MB e AccuPoint™ integrated ХУАУ and MIDI sound support , 
E no сарап pointing device e Preinstalled software: MS-DOS", ЯҢ 
BOTH MODELS e VL local-bus video Microsoft Windows" or Windows m. "Б 
e 75MHz Intel DX4™, 3.3v e Integrated graphics accelerator for Workgroups’, Video for Windows" ^ жағыма ne 
e 520 Million Bytes (=500MB) НОО * External 3.5" floppy drive induded Run Time and Indeo™ video Ec а ый 


PRO WITH CD-ROM. 
A PRICE YOU CAN TAKE. 


In Touch with Tomorrow 


TOSHIBA 


©1995 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked 
and/or registered by their respective companies. Ж T2150CDS. Reseller prices may differ. Ail prices and specifications are subject to change. Shipping, handling. and applicable sales tax not included. 
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News & Views 


VIRTUAL REALITY 


VR Can Improve Your Health 


М edical education апа 
surgery professionals 
are using VR (virtual reality), a 
technology often associated 
with interactive, computer-gen- 
erated graphics and immersive 
environments, to fundamentally 
alter and improve the way med- 
ical care is taught and delivered. 
Whether used for remote edu- 
cation or to improve surgical 
skills, VR is impacting a variety 
of medical disciplines. 

One such discipline is the 
innovative medical procedure 
called laparoscopic (aka key 
hole) surgery. In this minimally 
invasive procedure, a doctor 
performs an operation by guid- 
ing an elongated surgical 
instrument through a tiny hole 
in the patient. Laparoscopic 
surgery can eliminate ugly 
postsurgical scars, but it is a 
difficult skill to perfect. To help 
doctors hone their skills, sev- 
eral companies are developing 
laparoscopic simulators. 

These simulator systems typ- 
ically feature a mannequin into 
which real laparoscopic instru- 
ments—or some other appara- 
tus that operators can manipu- 
late—are inserted. Surgeons 
look at a video monitor as they 
would in actual surgery but 
view a computer-generated 
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surgeons preview a 
patient's internal 
anatomy. A Silicon 
Graphics Onyx 
RealityEngine2 
generated this 
simulation in 
preparation for 
laparoscopic surgery. 


anatomy instead of 
the real thing. As 
the surgeon maneu- ' 
vers the instruments to cut, 
stitch, and perform other tasks, 
force feedback controls in the 
mannequin simulate such real- 
istic responses as resistance to 
encounters with bone or bleed- 
ing from an incision. 
Laparoscopic simulators are 
now being integrated into 
instructional training systems. 
At the third annual "Virtual 
Reality Meets Medicine" con- 
ference recently held in San 
Diego, companies such as 
Cine-Med (Woodbury, CT 
(203) 263-0006), Ethicon 
Endo-Surgery (Cincinnati, OH 
(513) 786-7000), and High 
Techsplanations (Rockville, 
MD (301) 984-3706) all 
described laparoscopic simu- 
lator systems that should be 
available for evaluation in 
teaching hospitals this year. 
These first-generation simula- 
tors will likely be used to teach 
residents basic laparoscopic 
skills and measure their per- 
formance. These systems can 
improve training in a safe and 
controlled environment. 
Applications that simulate 
human response to medication 
can benefit other medical dis- 


А new stereotactic surgical microscope 


ciplines. For example, CAE 
Electronics, Inc. (Binghamton, 
NY (607) 721-4552) and Loral 
Data Systems (Sarasota, FL 
(813) 371-081 1) sell life-like 
simulator systems to help train 
anesthesiologists. As with some 
laparoscopic simulators, these 
systems feature a fully instru- 
mented mannequin that breathes 
and reacts just like a human 
_ patient. By creating 

this virtual patient 
environment, anes- 
thesiologists can prac- 
tice emergency tech- 
niques or rare event 
scenarios. Systems 
such as this are analo- 
gous to mature flight 
simulator systems 
used to train pilots. 

In neurosurgery, new navi- 
gation and multimodality imag- 
ing tools can precisely guide 
surgical tools through brain tis- 


from Сап Zeiss (Thornwood, NY} сап 
superimpose diagnostic images, such as 
MR (Magnetic Resonance) data, into the 
eyepiece of the microscope, thus 
helping surgeons detect the boundaries 
of a tumor, navigate precisely, and zoom 
through the MR data to preview what 
they will encounter next. 


sue to the site of a tumor. A 
new stereotactic surgical 
microscope from Carl Zeiss 
(Thornwood, NY (914) 681- 
7768) can superimpose diag- 
nostic images, such as MR 
(Magnetic Resonance) data, 
into the eyepiece of the micro- 
scope. This image corresponds 
exactly to the part of the brain 
on which the microscope is 
focused, letting the surgeon see 


the tissue in two modes. This 
helps detect the boundaries of 
the tumor, which are not 
always visible to the eye. By 
focusing the microscope for- 
ward, surgeons can zoom 
through the MR data to pre- 
view what they will encounter 
next. Precise navigation 
improves effectiveness and 
reduces trauma and damage. 

Virtual reality technology is 
also impacting an area called 
telemedicine, in which ad- 
vanced telecommunication sys- 
tems deliver medical care to 
remote sites. Dozens of states 
and organizations are working 
on demonstration systems, 
including ones devoted to 
telesurgery. While the military 
is funding most early develop- 
ment, researchers see civilian 
applications for rural emer- 
gency surgical care as well. 

Prototype telemedicine sys- 
tems feature two stations: one 
at which the surgeon sits and 
a remote station that manipu- 
lates instruments to actually 
perform the surgery. The sys- 
tem features a live 3-D video 
and audio link and a data chan- 
nel that carries data to precisely 
mimic the surgical instrument' s 
movements at the remote site. 
Developers have already 
demonstrated systems that can 
perform delicate surgical pro- 
cedures. 

Head-mounted displays are 
often more practical than mon- 
itors in surgery. They are typi- 
cally the see-through type or the 
type that occlude only part of 
the surgeon's vision, as do bi- 
focal glasses. Experts see these 
as a more natural interface for a 
new generation of 3-D endo- 
scopes now coming to market. 
Such systems promise to help 
improve hand-eye coordination 
over the current 2-D laparo- 
scopic environment. 

—Chris Chinnock 


A Database Server Should Exnand Your Horizons, 
Not Your Budget. 


Presenting Watcom SQL, the industrial strength database server that 
makes widespread deployment of PC client/server applications both 
simple and inexpensive. Watcom 501/5 advanced technology offers 
you unparalleled performance and flexibility, making it ideal for single 
user, workgroup and departmental applications — from branch office 
systems to mobile field force automation. 


Installed and Running in Minutes, Setting up Watcom SQL is 
quick and easy. But for real convenience, many users build it right 
into the installation process of their own applications. Imagine, SQL 
database deployment so easy end-users may not even realize they've 
installed it. 


High Performance Right Out of the BOX. The high speed query 
optimizer of Watcom SQL is the key to its impressive performance. 
Not only does it tune each query individually, it delivers high 
performance without expert attention. Better still, it comes as 
standard equipment in every box. 


Big Performance. Small Footprint. Wacom SQL is as efficient 
as it is powerful, Because it was designed for PC environments, it 
minimizes its use of disk and memory. Watcom SQL also runs 

quite comfortably on the same machine 

as ап application — 


particularly important in mobile, standalone and peer-to-peer networks. 
Of course, on advanced servers, Watcom SQL shines even brighter by 
taking full advantage of increased memory and RAID storage. 


Yes, The Price Really is That Low. watcom SQL is priced to 
make widespread deployment inexpensive. A 6-user network server is 
only $795*, And for volume deployments, our “Gold Disk" licenses 
offer significant savings. 

Your horizons become limitless using Watcom SQL. From one server 
to a hundred thousand — on Windows, Windows NT, OS/2 or NetWare. 
With hundreds of thousands already installed, Watcom SQL is the proven 
choice for widespread deployment. 


Expand your horizons. Call us today for the opportunity to try 
Watcom SQL 4.0 free for 30 days, or to reserve your seat at a free half 
day seminar on “Cost-effective Widespread Deployment of Client/Server 


Solutions” in à city near you. 
1-800-395-3525 Inquiry card. А A Powersoft Company 
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Our NEWEST SERVERS ARE DESIGNED ТО GIVE 


SOLID SUPPORT. As youd expect from the world 


leader in networked servers, we've engineered our newest — = 


models to reliably serve in a NetWare environment. 


EARLY WARNING SYSTEM. Compaq Insight Manager 


monitors hundreds of server components and warns - | 


you when problems are merely a possibility. Ep tae 


FLEXIBLE CONFIGURATION. SmartStart revolutionizes the setup process, 


automatically configuring and optimizing Net Ware on your server. Ln 


FEWER ACHES AND PAINS. Compaq servers are 


backed Бу our three-year on-site warranty’ and free access to our pg ae 


24-hour help line (with additional plans available). 


MOVES INFORMATION FAST. Сотрад 5 TriFlex/PCI architecture 


hanc cc P C— 


builds upon the new PCI standard, for even higher performance. 


PREVENTS UNNECESSARY STRAINS. Our Pre-Failure 
Warranty" replaces major parts at no cost — before they  — — — 


can interrupt a group s critical work. 


People are born with one. Businesses have to build them from scratch. To help you assemble the 


most reliable information backbone, Compaq announces a new generation of servers. They're 
all род to faithfully serve the demands of workgroups and departments — from the expandable ProSignia line to the | 
business-critical ProLiant family (with up to four Pentium processors). And they're all engineered to do what every 


©1995 Compaq Computer Corporation. All rights reserved. Compaq registered U.S. Patent and Trademark Office. ProSignia and TriFlex are trademarks and ProLiant, SmartStart and Insight 
Certain restrictions and exclusions apply. Monitors, battery packs and certain options are covered by a one-year warranty. For details, call the Compaq Customer Support Center at 1-800-345-1518. 


YOUR COMPANY THE THING IT NEEDS MOST. 


Fig. 1 Backbone 


profitable business demands: keep running. Compaq's CD-based SmartStart ensures a smooth, integrated installation, and 
our Insight Manager constantly monitors for potential problems—which, if encountered, are covered by the Compaq 
Pre-Failure Warranty. For more information, call 1-800-853-9518 or visit our Web site at — , Е. i= 

www.compaq.com. We can help you get the performance you need. As well as the support. СОМРАЙП 


anager are registered trademarks of Compaq Computer Corporation. NetWare is a registered trademark of Novell, Inc. Pentium is a registered trademark of Intel Corporation, "Limited warranty. 
“Applicable only to disk drives running under Compaq IDA, IDA-2 or SMART SCSI Array controllers and models with advanced ECC memory. | 
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POWER MAC 5200/75 


RISC Invades the Home and School 


pple is driving RISC The first 

technology into the al 
home and education markets Mac offers a 
with its new Power Mac siaja cien 
5200/75. The new system (С9Еп tha s 
builds upon the LC line while ee 


offering more processing 
power and more features. The 
5200/75 uses a PowerPC 603 
RISC processor, which deliv- 
ers roughly the same perfor- 
mance as the PowerPC 601 
found in existing Power Macs, 


but at a lower cost and using 
less power. The 5200/75 also 
borrows hardware from the 
Quadra/Performa 630 to pro- 
vide versatile multimedia 
capabilities. 

Apple’s line of LC Macs 
addresses the needs of the ed- 
ucation market: They're inex- 
pensive and feature a compact 
design. The latter is important 
in schools, because the LC’s 
all-in-one design packs the 
monitor and computer into a 
single box, which eliminates 


like a monitor on a 
tall swivel stand. But you'll 
also find stereo speakers, the 
floppy drive, and a CD-ROM 
drive on the monitor bezel. A 
closer examination reveals 
monitor control buttons (con- 
trast and brightness), built-in 
microphone, and head-phone 
jacks. 

When you pivot the moni- 
tor around, the usual gaggle of 
I/O ports come into view: one 
ADB (Apple Desktop Bus) 
port for the keyboard and 


mouse, two mini DIN-9 serial 
ports, a DB-25 SCSI port, two 


Compaq Reduces Cost of Ownership | 


Rhe typical PC network costs about $2800 annually to manage per PC, 
according to the Gartner Group (Stamford, CT). The Desktop Manage- 
ment Task Force, a group of companies formed to help standardize and sim- 
plify | PC network management, has raised awareness of this issue. Last year 
the DMT F released its DM! (Desktop Management Interface), but important 
elements. are missing. Service layers, the intermediate software layers that man- 
age access to the Management Information Files that hold software and hard- 
ware component data are available for DOS, Windows, and 08/2, but because 
they aren't embedded in the operating systems, they aren't ubiquitous. Also 
missing: a standard protocol to collect management information over the net 
work and lots of DMI applications. 

Compaq (Houston, TX (800) 345-1518) is making it easier for LAN man- 
agement. software vendors. The company implemented APIs in the ROM of 
its new Deskpros : so that management applications can easily manage and trou- 
bleshoot. the new PCs, their hard drives, and the latest Compaq monitors. 
Now numerous PC LAN management vendors can monitor the new PCs and 
access manufacturer, make, and serial number of compliant components. 
*The DMI service layer will become a great source of information for us once 
It is widely distributed," says Anne Gunn, vice president of Tally Systems 
(Hanover, NH (800) 262:3877), a vendor of asset management products and 
one of Compaq' 5 many partners. "But Compaq is giving us a way to access its 
PCs now." —Dave Andrews 


setup and theft problems. At 
first glance, the system looks 


зо 
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sound I/O ports, and 
covers where you add 
expansion boards. To 
set up this system, you 
simply plug in the key- 
board, the mouse, and 
the power cord. 
The heart of the 
5200/75 is a 603 pro- 
cessor beating at 75 MHz. 
The processor, Mac 
ROMs, and 256- 
lı KB level 2 cache 
sit on a 64-bit bus. 
The ROMs and cache RAM are 
both mounted on a single 
SIMM. This tight 
integration of 
ROM and cache 
were necessary 
because the Power 
Mac's 68LC040 
emulator, which 


runs parts of the | Index 

Mac OS and ex- 

isting applications, 

was finely tuned | FP Average 


for the 60175 32- 
KB unified cache. This emula- 
tor floods the 603's smaller 8- 
KB caches, unless the level 2 
cache is used. 

The 5200/75 uses a 32-bit 
bus to communicate with its 
peripherals. A second 72-pin 
SIMM socket lets you add 
memory up to 64 MB without 
scrapping existing memory 
SIMMs. The system uses the 
same custom ASIC (the 
Valkyrie) that provides the 
integrated video support found 
in the Quadra 630. The 15- 
inch monitor has an on-the-fly 
adjustable resolution of 640 
by 480 pixels or 832 by 624 
pixels and supports maximum 
display depths of 16 or 8 bits, 
respectively. 

For expansion, the 5200/75 
has an LC PDS (processor 
direct slot), plus slots that 
accept video-in boards, a TV 
tuner, and a modem or Ethernet 
board. Each slot is physically 


Integer Average .780632759 


different from the others to 
avoid setup problems when 
you install a board. The draw- 
back to this design is that the 
vendors must build to differ- 
ent connectors depending upon 
the board's function. However, 
because the 5200/75 can use 
expansion boards from the LC, 
and video and communications 
boards from the Quadra 630, 
this problem might be over- 
stated. 

Apple intends to introduce 
faster versions of the 5200 later 
this year, and you can expect 


HIGH MARKS FOR EDUCATION MAC 

BYTE's native RISC benchmarks indicate that on 
most tests, the new Power Mac 5200 Is faster tnan 
a Power Mac 6100/60 system. The 5200/75 has a 
secondary cache, but the 6100/60 does not. The 
5200/75 also uses improved floating-point libraries. 


Power Mac 
6100/60 
.635500506 
‚217984227 


Power Mac 
5200/15 


585809155 


them to use the PowerPC 603е, 
which has larger on-chip 
caches and is pin-compatible 
with the 603. Other vendors are 
also expected to introduce 
PowerPC 603-based systems, 
including IBM, Motorola, Fire- 
Power Systems, and Mac clone 
vendor Power Computing. 
The 5200/75 will ship with 
8 MB of 70-nanosecond 
RAM, a 500-MB IDE drive, 
and a dual-speed CD-ROM 
drive as standard equipment, 
and it will cost $1699 in K-12 
markets. A Performa version 
for the home markets is 
expected later this year and 
will include bundled software 
and a 14.4-Kbps modem. It 
will probably sell in the $2400 
to $2500 range. Apple has 
already sold over | million 
Macs. With the 5200/75, the 
company is poised to bring 
RISC into the home. 
—Tom Thompson 


OreiDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities of Corel 
VENTURA 5 within an integrated user interface. With a 
revolutionary color management system, major performance 
gains and hundreds of improvements, CorelDRAW 5 retains the 
ease of use for which Corel is renowned. CorelDRAW 5 is the 
most exciting value-packed graphics 
and publishing software available. 


With the new lenses in 
CorelDRAW 5 users can 
create incredible photos 
graphic effects such as 
transparency, magnify, 
grayscale, brighten, 
invert, heat maps, and 
more. Dynamic special 
effects.can-also be 
created. using morphi ing, 
arüstic filters, and 


INCLUDES 


е CorelDRAW 5 
€ Corel VENTURA 5 
e Corel PHOTO-PAINT 5 


masking. With 60 new € CorelCHART 5 
| additional fractal e CorelMOVE 5 
“textures; CorelDRAW 5 i е CorelSHOW 5 
allows for unlimited PLUS 
design variations. ө 825 fonts 
© 22,000 clipart images & 
symbols 
€ 100 high-resolution photos 


CorelDRAW 5-Чһе best 


has gotten better: " 
InfoWorld, August 1994-LISA 


"OUTSTANDING! 


CorelDRAW 5 really is the 
best graphics package ever!" 


PC Answers, June 1994-U Қ, 


| с? Shipments 


ЖҚ” 
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Power Publishing 
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1-513-728-0825 ext. 3080 
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и Just don’t have the time for power problems оп 
"га 


E | your PC? Don't worry. They'll always make the 

MN time for you. It's not if a power problem will 

COMPATIBLE occur, but when. Due to household appliances, 

poor wiring, bad weather or even other office equipment, 

power problems are as inevitable as death and taxes. 

You can't run, but you can hide, behind APC protection. 
That's why we've just introduced new models in our 


award-winning Back-UPS line, now delivering reliable 


protection for just $119. 


` LIFETIME 
EQUIPMENT 
PROTECTION 


ОД АНЫ ТЫ тоғаны Ж. Кіленол, 102895. Back-UPS к д). меттен ей ademurks of APL 
HAdrmarks ace property of атт татын. Specs sobyect со change erithena p 


CAUSES OF CC 


DATA LOSS 


Source: Contingency Planning 


FREQUENCY OF 
POWER PROBLEMS 


Sags & 
Blackouts 


91.776 


Source: Bell Laboratories 


LAPIPLITER 


New Back-UPS: 419 
blackouts, brownouts 


IN THE NEXT THREE MONTHS, MORE THAN 
30,000,000 PCs wiLL BE HIT BY POWER 
PROBLEMS... 


Who needs power protection? If you use a 
computer, you do. А study in a recent PCWeek 
showed that the largest single cause of data loss is 
bad power, accounting for almost as much data loss 
as all other causes combined. Every PC plugged into 
an outlet is vulnerable. In fact, you have better odds 
of winning the lottery than of escaping the sting of 
power problems. One study found a typical PC is hit 
over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse. 

Simply put, if power problems are the least of 
your troubles, you’ve got one chance to keep it that 
way. You insure your car and home with the best 
policy you can afford. It just doesn't make sense to 
leave your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


WHY A $119 APC UPS cosrs LESS THAN A $9.” 
"SURGE PROTECTOR"... 
Contrary to most people's belief, a 
PC alone already has more protection | s Ж 


built into it than a low-end “surge ! 
suppressor,” which is usually nothing hi 
more than a well-packaged extension Сач 
сога. In other words, going without * 
any protection is just as good as 
underspending on one of the most j А 
important PC decisions you'll make. — | [exe 
And since sags and blackouts represent more — 90% "23 

power problems likely to hit your computer, even quality, high- 
performance surge suppressors are literally powerless to protect 
you from data loss. 


"Don't take chances. Get the 
ultimate protection... from АРС.” 
—PCWorld 


PC World 


Top 20 
Upgrade 


“ЖЖЖЖ Back-UPS should be standard on 
every desktop... effective, affordable, designed to 
last..." --PC Computing 


“Never been cheaper or more convenient. А 
UPS can pay for itself the first time it saves 
your data." --MacUser 


Utd “The clear winner in price performance... 
it’s unbeatable...” -PC Magazine UK 


Cope m 
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protection against 


and other trials by fire 


More than 3,000,000 satisfied customers count on APC reliability that goes ab 


After a raging fire which took 18 trucks to 
subdue, Michael Benolkin, director of the 
Systems Division at Correa Enterprises, 
Inc. didn't expect much, “While 
rummaging through the ashes, we beard 
something beeping. Our four APC units 
were still in action, while two UPSes from 
another brand were history. We're still 
using these same APC units at our new 
office location - they still work like a 
charm! We're impressed with the 
ruggedness, reliability, and product support 
offered by АРС." 


\. а 


a bitch.” 


‚ Doug Welch learns his reliability lessons 
well: "While still a Computer Science 


Wes student, | was at home preparing a large Pil, 


spreadsheet for a final project when 
Anchorage experienced an all too common 
S+ Richter earthquake. If not for my Back- 
UPS 400 it would have been back to square 
one! Гт now the Network Systems 
me, Manager at Charter College, in charge of 
Re: three networks. | learned my UPS lesson 
well back in my student days, Гое never 
been disappointed with APC and the 
, product bas had quite a work out." 


T 
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maximum hardware safety 


mal 1 o e o чнаниши mn 
Back-UPS Award Winning FEATURES 
> Unmatched surge/lightning protection for 


> Site diagnostics automatically spot missing 


ground and reversed polarity 


PLAN Henan дірді simple shutdown with 


interface kits for automatic data 


(400 and above) 


> User replaceable, hot swappable batteries 
insure uptime safe disposal. Batteries will 


last 3-5 years under normal use. 
»- $25,000 lifetime Equipment Protection 


protection 


> 10 minute runtime with specified applications. 
For longer runtimes choose next largest unit. 


Model Applicarion Sugg.List 
200NEW “Green” PCs $119 
280NEW LAN Nodes $139 
400 Desktop 486/386 systems $199 
450 Tower 486/386 systems $254 
600 CAD/CAM workstations $359 
900 Longer runtime $529 
1250 Multiple systems $689 


France: («33)1.64.62.59.00 


Germany: («49)89 958 23-5 


DUERME LO 


That's why you need instantaneous 
battery backup power from an APC 
Uninterruptible Power Supply to prevent 
keyboard lockups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
piece of mind. APC UPSs carry up to a 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip- 
ment, and are available ro suit any 
application, from network servers and 
PCs, ro fax and satellite systems. 


PROTECT YOURSELF OR 
KICK YOURSELF... 

It's been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent 
the single largest cause of computer 
problems and join a fast-growing third 
category: those who protect their PC's 


UK: (+44) 753 511022 Ireland: (4351391 702000 


Circle 62 on inquiry Card. 


=. 
1 


Rrian Krause, МенгогЕ Manager for 
Goodyear Airship Operations, knows bow 
I critical APC protection can be," The night 
a] of the All-star game a tornado came 

C through our blimp banger and took out our 
I roof. Our airships demand absolute 

‚| communication so | protect our local and 

й remote servers with the most reliable 

k. protection | can find: APC. APC's 
PowerChute software shut our server down 
ін an orderly шау... closed out all files nice 
and neatly. When we reconnected, 
everything came back up perfectly, without 


Faced with a water main break, Mark 
Conley, Regional Manager of Novell's 
remote sales office in Detroit was amazed 
Jt APC's reliability. “The APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and tve lost no data to this 
disaster. We've used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we're well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!“ 


Latin America: (+1)401.789.5735 


ove and beyond the call of duty 
LA MS [IEEE "i EMO I. [7 


ria D 
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with the most reliable protection they can 
buy: APC UPSes. So ask for APC at your 
favorite reseller. At just $119 an APC UPS is 
serious protection no serious computer user 
should be without. 


APC has won more awards for reliability 
than all other UPS vendors combined... 
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AMERICAN POWER CONVERSION 
Call 800-800-4APC 


please reference Dept. A2 


Tel: (401)789-5735 
Fax: (401)788-2797 
Compuserve; GO APCSUPPORT 
Internet: apctech@apce.com 


Japan: (43315295 1988 


News & Views 


INTERNATIONAL NEW PRODUCTS 


BYTE Picks CeBIT's Best 


HANNOVER, Germany— 
YTE’s editors honored 
innovative new products 

displayed at CeBIT -= 

"95, the world’s 

largest technology 

exposition. BYTE's 

editors chose Wiz- | ғ 

dom Pro as the most | 

significant new ^ ~ 
product at the show. BYTE's 
awards recognized new prod- 
ucts developed in Europe and 
the Middle East. Exceptional 
products developed in the Far 
East were also recognized. 
Wizdom Pro, from MLL 

Software & Computer Indus- 

tries (Tel Aviv, Israel, 972-3- 

5656888; fax, 972-3-5613457) 

also won the Best Applications 

Development Software award, 

The Windows-based, Pascal- 

like tool lets you focus on the 

structure of your problem 
rather than on your applica- 


tion's user interface. The 
Scenic Media PC, from 
Siemens-Nixdorf (Augsburg, 


When you click the programmer 
subclass (at left), Wizdom displays all 
related (encapsulated) members at 
right. You can zoom in, view, and modify 
the definition of any member. 


Germany, 49-821-804-3680; 
fax, 49-821-804-3600), a PC 
with a wealth of integrated 
communications, won the Best 
System award. 

The Mobile Assistant, from 
Solid Computer (Oberschle- 
asshaem, Germany, 49-89-3 1- 
57-19-0; fax, 49-89-3-15-91- 
46), won the Best Mobile 
System category. It integrates 


several communications and 
computing components into a 
mobile office and real-time 
route guidance tool for vehi- 
cles. The Gypsy Card MNP, 
from Dr. Neuhaus Telecom- 
munication (Hamburg, Ger- 
many, 49-40-55-30-4-356; fax, 
49-40-55-30-4-180), won for 
best peripheral. The PCMCIA 
type 2 device provides wire- 
less communications by con- 
necting to a wide range of 
phones that use the digital cel- 
lular GSM (Global System for 
Mobile Communications) net- 
work. 

Taylor П 3.0, from F&H 
Simulation (Tilburg, the Nether- 
lands, 31-13-366344; fax, 31- 
13-427516), which won the 
Best Applications Software 
award, is process modeling/ 
analysis software that simulates 
the flow of objects within a pro- 
cess. Gig3Dgo, from Electrogig 


BEST OF CEBIT FINALISTS 


(Amsterdam, the Netherlands, 
31-20-623-3495; fax, 31-20- 
622-6801) won in the Best Mul- 
timedia Software category for 
its SGI- and Sun-workstation- 
based 3-D modeling/animation 
software. 

PCI Video board, from Fast 
Multimedia (Munich, Ger- 
many, 49-89-50-20-6-185; fax, 
49-89-50-20-6-199) took the 
award as Best Multimedia 
Hardware. It packs a PCI (Pe- 
ripheral Component Intercon- 
nect) graphics accelerator, a 
Windows video accelerator, a 
frame grabber, a TV tuncr, and 
teletext capability onto an add- 
in card. 

Cell-Master, an ATM (asyn- 
chronous transfer mode) mul- 
liplexer from Cell Ware (Berlin, 
Germany, 49-30-46-7082-0; 
fax, 49-30-46-307-658), took 
Best Hardware Connectivity 
honors. ММ Elite, from 
Comtest (Kensington, London, 
England, 44-171-938-4591; 
fax, 44-171-038-1649), a pro- 
gram for analyzing and testing 
Ethernet LANs, won Best Con- 
nectivity Software. 


APPLICATIONS DEVELOPMENT SOFTWARE: 


223455; fax, 32-10-241730) is a device that 
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Object Engineering Workbench for C++, from / (v^ «v ! 


Innovative Software (Frankfurt am Main, Ger- | 
many, 49 69-23-6929; fax, 49 69-23-5930), | 
Is a Windows-based software tool that offers 
object browsing, reverse engineering, program “$ 
analysis, and relationship modeling, MetaEdit Plus, a 
Unix-based case tool, lets you design your business 
processes and information systems simultaneously 
using а wide variety of popular methodologies (from 
MetaCase Consulting, Jyvaskyla, Finland, 358-41-650- 
400; fax, 358-41-650-120). 


BEST SYSTEM: The N6-670 Suprema, from Olivetti 
(Ivrea, Italy, 39-125-2500; fax, 39-125-522524), is a 
120-MHz, PClLbased Pentium system slated for com- 
mercial availability by the end of June. The Power 120 
IS a prototype 120-MHz, PowerPC 601-based system 
from Peacock (Wuenneberg-Haaren, Germany, 49-2957- 
790; fax, 49-2957-799291). 


BEST MOBILE SYSTEM: Olivetti's Echos 48 Color Plus 
notebook computer. The Psion ЗА hand-held computer, 
(the new 2-MB version) from Psion, (London, England, 
44-171-262-5580; fax, 44-171-258-7340). 


PERIPHERAL: PolyCon/XS Matrix Control Unit, from 
PolyCon Data Systems (Bielefeld, Germany, 49-521- 
9861321; fax, 49-521-9861322) eliminates duplicate 
monitors, keyboards, and mice by letting you contro! 
multiple network servers (up to 16 per unit) from one to 
four management consoles. The worldwide version of the 
Linalyzer from Bytecom (Dion-Vaimont, Belgium, 32-10- 
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analyzes and provides solutions to unpre- 
dictable power supply problems. 


у APPLICATIONS SOFTWARE: Zyfilter 3.0, from 


"qay ZyLab Europe (Amsterdam, the Netherlands, 31- 


20-696-6277; fax 31-20-696-5175) lets your com- 
puter find the information you need from the Intemet, fax, 
E-mail, or ordine news services. Run EDS, from For- 
mula Systems (Nümberg, Germany, 49-911-2879-115; 
fax, 49-911-2879-215) provides intuitive electronic 
Schematic design and printed circuit board layout on 
six platforms. 


MULTIMEDIA APPLICATIONS: Vidis 3,5, from SYM 
Media (Calderara di Reno, 

Italy, 39-51-728-728; fax, 
39-51-728-730) | a Win- 
dows-based multimedia 
authoring program. The Trea- 
sures of Russia, from Inter- 
soft (Moscow, Russia; fax, 


| СЕВ IT "95 | PayDay, from Lagercrantz 
SPECIAL RECOGNITION 1 Communication (Sollentuna, 
AWARDS 


* The 6Plex six-speed CD-ROM drive (trans- 


affordable Wincows graphics acceleration with ful- 
screen AVI (Audio Visual Interieave) and MPEG play- 
back. Play It, from Spea Software (Stamberg, Germany, 
49-81-51-266-0; fax, 49-81-51-21258), is an inexpen- 
sive MPEG playback card. 


CONNECTIVITY HARDWARE: Оп! ап, from RadVislon 
(Те! Aviv, Israel, 972-3:647-6661; fax, 972-35476669) 
lets you connect existing meeting room videoconfer- 
encing systems to LANS and routs videoconferencing 
traffic over LANs and WANs. Etherminal 4W from Igel 
(Augsburg, Germany, 49-821-7 200-200; fax, 49-821- 
7200-199) |5 a secure multiprotocol terminal that sup- 
ports Unix character, X Window applications, and Wine _ 

` dows applications. 


CONNECTIVITY SOFTWARE: 


Sweden, 46-8-626-06-50; 
fax, 46-8-754-77-59) [5 a 
network management pro- 


7-095-278-6139) brings fer rates of up to 900 KBps), from Plex- gram for studying network 
Russian art ranging from the tor (Tokyo, Japan) usage and billing back users 
Middle Ages to the avant- e The P ifo dia М — t or departments for support 
garde periods to CD-ROM. e la H NOLEDOOK COMPULET casts, Nextinfo for Windows, 


(video, CD-ROM, stereo sound, 100-MHz 
Pentium), from Dual Enterprises (Taipel, 


MULTIMEDIA HARDWARE: 
miroVideo 12 PD, from miro 
Computer Products (Braun- 
schweig, Germany, 49- 
53121-13427; fax, 49- 
53121-13-159) combínes 


— a nl 


Taiwan). 


a> 


e Тһе AcerNote 950 notebook computer 
(stereo sound, CD-ROM drive, active 
matrix display, 90-MHz Pentium), from 
Acer Computer (Taipei, Taiwan). 


from VoiceBit (Oulu, Finland, 
358-81-537-2353; fax, 358- 
81-537-2338) simplifies the 
development of interactive 
voice response scripts and 
systems. 


(Mirror, mirror on the wall, 
whos the toughest of them all? 


ШИ o question, it's the Tadpole P1000. Unlike 
S other notebooks bound in plastic shells, the 
P1000 i is the only one armored with a magnesium 
alloy case — making it highly durable, yet elegant and 
lightweight. 

The P1000 is not only the toughest notebook on 
the block, it s the fastest too. With 100MHz of pure 
Pentium" power, it could even outrun your desktop. 

And with built-in features such as 256KB Level 2 
write-back cache and a PCI bus for high-speed access 
to graphics, PCMCIA, and SCSI interfaces, the 
difference between the P1000 and other notebooks 
is knight and day. 

Most important, the P1000 is tough enough to 
stand the test of time...it can be upgraded to reflect 
your needs in the future. Removable SCSI-2 hard-disk 
drives are available with capacities up to 810MB, 
memory is available up to 128MB of RAM using 
industry-standard SIMMS, and the Pentium proces- 
sor can be factory-upgraded to tomorrow's even 
faster processors. 


Between now and then, you'll appreciate the 
P1000's creature comforts. Its Lexmark keyboard 
with integral pointer and three mouse buttons fits 
your hand like a glove...and its 10.4" active-matrix 
TFT true color screen is easy on the eyes. And for 
presentations, the P1000 has IMB of video RAM for 
fast graphics response, 16-bit CD-quality sound, and 
resolutions up to 1024 X 768 on external displays 
and projectors to slay even the toughest crowds. 

The P1000 > the first notebook built to last. Call 
1-800-232-6656 today for more information! 


TADPOLE 


TECHNOLOGY 


United States: 512 219 2200 
Fax: 512 219 2222 
United Kingdom: 01223 428200 
Fax: 01223 428201 
pen France: 1 60 86 27 92 
entium Fax: 160 86 27 89 


Intel Inside and Pentium Processor Logos arc trademarks гин інісі Corporation. All ойыл adonsarhs send herein are ihe 
property of their respective curpertations. 01995 Tadpole Technology. 
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INTERNET 


Companies Cut Phone Bills 


orporations rely on their 

leased-line, private net- 
works to cut their telecommu- 
nications charges by sending 
voice and data over these fixed- 
price-per-month circuits rather 
than over the public telephone 
network. 

However, many companies 
can’t reap the financial bene- 
fits of using leased lines 
because they don’t have 
enough traffic to make them 
practical. And some compa- 
nies save a fraction of the 
amount they could because 
they link large regional data 
centers but don’t use dedicated 
lease lines to connect smaller 
regional offices. 

Whatever the reason for not 
using leased lines, companies 
still pay phone charges every 
time someone in one site faxes 
or calls a person in another site. 

Many companies already 
use the Internet to send data 
across the globe. Now compa- 
nies are starting to use the 
Internet as a pseudoprivate 
backbone to carry fax and 
voice traffic between sites. 

Helping things along in this 
area are new products from the 
Brooktrout Networks Group 
(Richardson, TX (214) 907- 
0885) and VocalTec (North- 
vale, NJ (201) 768-9400). Both 
companies already offered 
products that save telecommu- 
nications charges by running 
Over private networks (see 
"Brooktrout Cuts the Cost of 
Internal Faxing," February 


Dialing for Dollars  Datupine 


Fig Pax ІРЛах router. 


Leased line 


BYTE). Their new offerings 
tap the Internet. 

Brooktrout’s IP/FaxRouter 
lets a company send a fax over 
the least expensive route: 
leased lines (when available), 
the Internet, or the public tele- 
phone network (see the fig- 
ure), all the while retaining the 
simple-to-use interface of a 
common fax machine. 
The user simply dials 
the destination fax 
number, and the fax is 
transmitted over the 
least expensive link. 

VocalTec's Internet 
Phone software uses 
three algorithms (one 
for compression, one 
that handles packets that arrive 
out of order, and one that 
smoothes out delivery based on 
Internet traffic loads) to let 
users hold phone conversations 
over the Internet. Each user 
requires a sound card, micro- 
phone (or telephone handset 
connected through the sound 
card) and a SLIP or PPP link 
into the [nternet. 

Phone conversations with 
Internet Phone are half-duplex, 
so only one person gets to 
speak at a time. The quality of 
the phone conversations is 
about that of a speaker phone, 
with some delays that make the 
conversations choppy. How- 
ever, several users say this is 
acceptable, especially because 
they're saving the cost of a 
long distance phone call. 

— Salvatore Salamone 


Public switched 


Û telephone network ex Рау 


Internet —* _1РДах router 


‘Ceased Ineo oiher atte | ax router pok Fa 


„Бах 
Routing tables in Brooktrout's IP/FaxRouter find the least expensive link to send 
fax transmissions between corporate sites. 
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CODE TALR 


RICK GREHAN 


| Toolbars То Go 


lam always happy to see new ways of telling a computer what to do with- 
out resorting to manual programming. But I’m leery of development 
systems that don't let you code. I'm forever nervous they'll stall on the 
steep ascent of a critical programming task. SmartPad's Professional 


Edition from SoftBiox (Atlanta, GA (404) 892-0202] lets you work with- | 


out code if you wish or with code if you must. 


SmariPad is a Windows’ development system for building toolbars. - 


You can then install your homemade toolbars wherever you want: out on 
the desktop or inside an appli- 
cation. 


iB | 

ши EE HE 
Ern ay: | Of course, a toolbar is just a 
dialog with buttons, but Smart- 
Pad lets you build “smart” but- 


define automatically pop up a 
few seconds after you position 
your cursor over a button, and when you click on the right mouse but- 
ton, balloon help appears. The toolbars themselves also have smarts: 
They reorder buttons when you resize them, and they let you move but- 
tons around inside the toolbar or from one toolbar to another. 

A SmartPad button can trigger one of seven actions. Probably the most 


SmartPad lets you build and install your 
own toolbars. 


tons. Tooitip-like titles you 


common use is to launch an application. You can also program a but- | 


ton so that clicking on it touches off a series of keystrokes, activates a 
menu command, or even unleashes a macro that can be a mix of key- 
board and/or mouse events, You can use SmartPad's macro recorder 
from the desktop or from within applications. Macros with lots of mouse 


movements can consume lots of memory. Thankfully, SaftBlox's recorder 


lets you selectively disable mouse events. 

A SoftBlox button can activate a DDE and (pacifying my nervousness) 
execute SoftBiox’s SmartScript program. SmartScript is a program- 
ming language that looks so much Hike Visual Basic that, if you're familiar 
with one, you'll have no problem with the other. You can build dialogs; 
perform user and file 1/0; and in short, build your own suite of toolbar- 
activated miniapplications. Even better, you can use SmartScript as a 
vehicle for automating complex activities within existing applications. 


The price of SmartPad Professional Edition is $295, although as you read - 


this, SoftBlox is selling it for a promotional $199. The standard edition 
{which does not include SmartScript) is $99. 

Caution: It’s easy to overdo toolbars, and SmartPad's simplicity makes 
that likely. Already 1 find myself swamped in active Excel toolbars, with 
little room left for the spreadsheet, and ! haven't even started making 
SmartPad toolbars for Excel yet. 


Look TN whole 
world in ee е Warped 


605/2" Warp is faster and prettier than ever 
before. Its reliable, and can give you 32-bit comput- 
ing on your desktop today.?? 


Personal Computer World, December 1994 
(United Kingdom) ^ _ 


“05/2 Warp... brings advantages which give 
22 


it a significant technical lead... 


---"” The European, October Ч, 1994 
(Europe) 


n amm o ma o © 


66 1OS/2] Warp is the natural upgrade for OS/2 MI ene . 
for Windows™ users as it will run the latest ағд ed 
versions of Microsoft® Windows software.?? 


The Courier Mail, October 18, 1994 =... 
(Australia) 


7 «Бая, dependable, able to work 
better with fewer resources...a 
viable candidate for standard operat- 


ing software for the multiplatform 


PCs of the future.?? 
PC Windows, September 1994 
(Italy) 
66 With Windows 95 delayed...this is IBM's 
window of opportunity. OS/2 has always been tech- 
nologically superior... 2» 
Кеуіп Linfield, Computing Now! December 1994 s, IBM 5 OS/2 has quietly evolved from a DOS 
(Canada) ae replacement to a corporate-class, scalable family 


of desktop and server solutions. ?? 


P. PC Week, November 14, 1994 
| : ae (USA) 
— operating system product to date | 3 CCS = аа" 
has offered as much out-of-the-box value a E. 
as OS/2 Warp? 


| % sun рі р 
InfoWorld, November M, 1994 = «its obvious that IBM* has put а 


(USA) great deal of time and effort into making 
[05/2] Warp а highly-optimized. easy-to- 
сє install, and easy-to-use operating system ...?? 
The wizard of OS/2... the main feature Stan Miastkowski, BYTE Magazine. 
of this new version is that it requires less Norember 1991 
memory and it provides better performance? — (USA) 
InfoCHANNEL, October 1991 ^ Ы 
(Мехісо) w 
ЬЯ 
- “ 
/ CC со к ше е 
/ 08/2 Warp will bring your system up to 
66 My personal favorite-perhaps the most useful speed, hitting all кен by putting serious 
productivity software available today—is {BMS superior power under the hood. 
operating system, os/2?? Home Office Computing, February 1995 
FORTUNE. March 6, 1995 (USA) 
(USA) 
The 32-bit, multi "I crash- protected, 


tasking а . t-acces§ | 
Windowe ¢. ‚ Multimedia, Interne omputer. 08/9: — 
i friendly, totally cool way to run your ° WarP = -E 


4 52Р 


OS/2 Warp s available from ІВМ for $89 by calling 1 ВОО 3 IBM-OS2. 05/2 Warp with DOS and Windows application support rs available from ВМ for $139. 
Reseller prices may vary OS/2 Warp consists of sPak and OS/2 version З OS/2 Logo is a trademark ol the Intemabonai Business Machines Corporation 
IBM, Operating System? and OS/2 are reg:stered trademarks of the ІВМ Corp. Windows is a trademark о! Microsoft Corporation All others are registered 
trademarks af their respective companies ©1995 IBM Corp. Ali rights reserves. 
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[The 4.2-pound Liberty” DX4-100 Best Buy features an impressive 10.4" screen, 720MB HD, 


*Compag" Elite™ and Toshiba" Portege " configurunon, pricing and Ziff Davis' Winstone 95™ version 1.0 overall score are from January 24, 1993, PC Magazine. "Dell Latinude" and pricing are from March 1995, Windows Sources. 
Latitude Winstone 95 overall score is from January 24, 1995, PC Magazine. Compag, Toshiba and Dell PCs ше TFT displays. The Winstone 95 overall score for the Gateway 2000 Liberty DX4-100 Best Buy was achieved using а 100MHz іше?" 486024, 
24MB, 256K L2 cache, 720MB HDD, local bus IDE, 64k disk cache, CAT 65545 IMB DRAM with C&T driver 3.11, MS-DOS 6 22 and Micrasoft* Windows™ 3.11, SMARTDRV 2М8 cache, and 640 x 480 pixels 256 colors. Alf products used in the test were 


shipping versions, The test was performed without independent verification by Ziff-Davis. 


How does this humble 
arthropod have the power 


TO CARRY AN Object 70 Times 
its own body weight? 


Iv’s like the Liberty small notebook from 
Gateway 2000? It may be small in size, but 
it packs a powerful punch that squishes the 


competition! 


24MB RAM, 256K L2 Cache, 14.4 fax/modem, IR abilities and MS Office Professional for $4,499 | 


“You's ve gol û a friend in the business. "® a 


800-846-2058 


610 Gateway Drive • P.O. Box 2000» N. Sioux City, SD 57049-2000 ° Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 ° FaxBack 800-846-1526 
Component Add-On Sales 800-846-2080 • Sales Hours: 7am- 10pm Weekdays, 9am-4pm Saturdays (CDT) 


CUM Caray 2000, ім Caray 2008. black -өкі-гіне spot dogs, "G^ loge amd “You've got a Enca ia бс бум” slogas же түзесе vairaak, aed Liberty, EZ Роси end Тосо ит wadewuris cf Gares S000. fac Тіс Haci Inde Logo amd inel are adresari: os regrstered wademmeris насі Corpersnon. ТЇ marar п 
taksat of Ziff-Devis мін Compaex, LP AJ aber за amd produci мем» ste tralemari or regutered trdemiebi of fier onpectes campan АЛ рга шы стары ace Ker! to change webhost ence of obicgates. Prices do aut sackade shippang се eco кат 


News & Views 


IMAGE ACQUISITION TRENDS 


A’ OCR scanner—when 
combined with a fax/ 
modem-equipped computer, 
software, and a printer—could 
soon be replacing stand-alone 
fax or multifunction fax-copier 
machines in the business office. 
“It really is a hot time for 
image acquisition, including 
scanners and scanning soft- 
ware,” says Kristy Holch, 
director of scanning market 
strategies for market-analyst 
firm BIS Strategic Decisions 
(Norwell, MA). 

Flat-bed, sheet-fed, and 
hand scanners are becoming 
more affordable. “Today, you 
can get a 24-bit, 300- by 600- 
dpi flatbed scanner for under 
$600," Holch says. That's 
about $200 below what most 
comparable units cost last 


Programs like 
Ligature Software's 
CharacterEyes for 
Windows that 
integrate with other 
Windows applications 
and offer one-button 
scanning and 
improved accuracy 
are bringing the 


elusive papertess 
office closer to 


reality. 


year. Primax (Campbell, CA) 
has developed a combination 
hand-held/motorized/sheet-fed 
24-bit scanner for Windows 
called the ColorMobile Office, 
which sells for $329. By June, 
the company expects to 
release an 8-bit, black-and- 
white hand scanner that will 
sell for just $89. Flatbed 8-bit 
scanners аге also available for 
about $400. 

The improved accuracy, 
usability, and ability to inte- 
grate with other core produc- 
tivity programs of OCR soft- 
ware from companies like 
Xerox. Caere, and Ligature is 
also pushing demand for scan- 
ner solutions. OCR programs 
can still have problems cor- 
rectly identifying small text in 
a smudgy fax. But software 


developers continue to improve 
the accuracy of programs in 
converting bit-map images into 
editable text using such tech- 
nology as neural-network- 

based recognition engines. 
The scanner/PC/modem 
solution won't appeal to every- 
one. Organizations who need 
to fax many documents—some 
paper-based and others PC- 
based—may prefer the combi- 
nation of a fax machine con- 
nected to a network via an 
RS-232 serial port and a soft- 
ware fax server from a compa- 
ny such as LANsource Tech- 
nologies (Toronto, Canada, 
(416) 535-3555). And maga- 
zines and other businesses are 
exploiting electronic distribu- 
tion channels like the World 
Wide Web and E-mail for con- 
tent publication instead of fax. 
However, the move toward 
electronic distribution should 
increase demand for OCR and 
scanners. Many companies 
who have “legacy” documents 
(paper documents whose cre- 
ating file is lost or not easily 
accessible) will need a bridge 
between the paper world and 
the electronic world. Building 
that bridge using OCR is get- 
ting easier and less expensive. 
— Dave Andrews 


NEW OCR PRODUCTS AT A GLANCE 


TextBridge 3.0 ($99) and TextBridge Pro 3.0 ($349). 
These new versions of Windows OCR program offer 
improved accuracy. Pro version integrates with other 
applications, and its document recomposition pre- 
serves elements like document headers and footers 
within word processor or other applications. Power 
Mac versions are slated for later this year. Xerox ітар- 
ing Systems (508) 977-2000. 

Primax Scanners Primax sells a range of portable 
scanners (see What's New, page 204). Primax (408) 
364-2800. 

PaperPort 2.0 for Windows (See What's New, page 
203). Visioneer (415) 812-6400. 

Delrina WinFax bundle (under $350) This package 
will bundle WinFax Pro for Wirdows with 300-dpi, multi 
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sheetfed scanner from Fujitsu that СЕВЕ to PC 
via parallel port. Delrina (408) 363-2345. 


WordScan Plus 4.0 for Windows ($595) This new 
version of an OCR package from Caere has a new 
engine with improved text recognition. The company 
also sells OmniPage Pro 5.0 for Windows and Power 
Mac ($695) and PageKeeper document manage- 
ment/OCR software. Caere (408) 395-7000. 


CharacterEyes for Windows 2.5 ($79.95) and Pro 
version ($495) The low-end version runs in systems 
with 4 MB of RAM. Pro version offers advanced deskew- 
ing (up to 20 degrees), support for Western European 
languages, trainable mode to read calligraphy and 
Greek letters. The Mac 680X0 version is to ship in 
May. Ligature (617) 238-6734. 


Motif (see "Motif Offers Vari- 
ation on LCD Theme," April 
1994 News and Views). 


About a year ago, BYTE 
wrote about Motif's active- 
addressing display 
technology that would offer 
active matrix quality at prices 


slightly higher than passive 


matrix displays. But in what 
analysts see as a setback to 
U.S. efforts to establish a 
domestic flat-panel display 
manufacturing base, the 
Wilsonville, OR-based com- 
pany recently announced it 
has shut down its newly built 
LCD manufacturing line. 


Motif vice president Kevin 
Cornelius says the company 
still plans to supply the 
ASICs its partners need to 
implement active addressing 
in their LCDs. Motif's part- 
ners include Tottori Sanyo 
(Tokyo, Japan), Standish 
Industries (Lake Mills, WI), 
Kyocera (Kyoto, Japan), and 
Asahi/Optrex (Tokyo, Japan). 
“We mothballed the front 
end of our manufacturing 
process because additional! 
investment was needed to 
bring manufacturing yields 
up to competitive levels,” 
Comelius says. “A captive 
manufacturing facllity is just 
not needed.” 


Motif says it will continue 
to assemble panels obtained 
from its strategic partners 
into final products. Motorola 
will manufacture the ASICs, 
and first-generation samples 
were due out this spring. 
Active-addressed products 
are expected to cost about 
30 percent more than com- 
parable passive matrix prod- 
ucts. Second-generation 
ASICs are now under devel- 
opment, which should 
reduce the price premium 
over passive matrix to about 
25 percent. —Chris Chinnock 


Blasts from the Past 


DENNIS BARKER 


Years Ago 
in BYTE 


The new Amiga 3000 had a 
68030, a 32-bit architecture, a 
multitasking OS, and a new 
GUI. It had a high-resolution 
display. It had stereo sound and 
connectors for video gear. It 
was “the ideal multimedia plat- 
form." It cost about half as 
much as a comparable Mac 
IIci. It had zealous owners. It 
had everything but big sales. 


Intel's new 33-MHz 486 fueled 
ALR's PowerVEISA and 
А%:% Premium, both scream- 
ers, but our review found that 
ALR's 64-KB external cache 
gave it more vroom, 


Can you hear it huffing and 
puffing? Everybody was doing 
aerobics back then— 
including batter- 
—,2 ies. We reported 
on a zinc battery 

that breathed airborne 
oxygen and mixed it 
with water molecules 
in an alkaline gel 
electrolyte, which produced hy- 
drogen atoms, which... well, 
eventually it all generated elec- 
tricity. Since our article, the 
Aerobic Power battery has 
been commercialized by AER 
Energy Resources. It's being 
used in power packs for hand- 
held computers in vertical 
applications, and there are 


notebooks, including the Zenith 
Noteflex. "Zinc air batteries 
increase your run time by about 
five times," an AER spokes- 
man said. 


Years Ago 
in BYTE 


AT&T's Unix PC was the com- 
pany's attempt to get Unix into 
the mainstream office. They 
were going to make Unix eas- 
ier to use, see. The system 
came with menu-driven soft- 
ware that stepped you through 
most operations. It also fea- 
tured two things novel enough 
to get italics: virtual memory 
and telephony. 


Multiprocessing was the theme. 
We spent nine pages debating 
what it is—"it may mean two 
independent 780 
computers sharing 
only the same hard 
disk, [or] it may mean 
2 million 68000s shar- 
ing everything from 
resources to the same 
program"—then con- 
cluded that most mi- 
cro users don't need it. 


Two now-legendary PCs came in 
for review that month: the new 
Compaq Deskpro and the new 
IBM AT. The 
Deskpro had a 


—— MM 


million clones 5 шешн 
having the new | 
286 chip. This = 
meant faster clock 
speed (6 MHz), a 16-bit data 
bus, and protected mode. IBM 
also added a new floppy format: 
1.2 MB. But there was one thing 
the AT couldn’t do that the 
Deskpro could: run Flight Sim- 
ulator. 


Desktop revolution Our West 
Coast bureau described a new 
program from acompany called 
Aldus. The program was called 
PageMaker. People would use it 
to do something called *desk- 
top publishing." 


Jerry Pournelle gave his 
Folly of the Year Award 
to execs at two companies 
threatening new copy- 
protection schemes. One 
| would plant malfunction- 
| inducing worms in the 
PC. The other promised 
"booby traps that will 
make Vietnam look like a birth- 
day party." 


Smalitalk fans finally had 
some microcomputer ver- 
sions to use: Digitalk's 


Floppy drives were exotic and 
expensive. We explained how 
to build a disk-controller board 
so you could hook a Shugart 
drive to your 8080A box. 


You could stick with cassette 
tapes. "Floppy disks may bea 
glamorous way to store pro- 
grams and data," one author 
wrote, “but the cassette is far 
from dead." Not only far from 
dead, but “here to stay.” Like 
that parrot in the Monty Python 
skit, cassette storage must be 

merely resting. т 


Baked Apple Edi- Ё 

tor Carl Helmers, Б 
in Kenya, set up Б. 
his Apple II to | - 
control а camera for pho- 
tographing the solar eclipse. 
But it kept crashing. It was too 
hot. The sun had cooked the 
main board to about | 80°F. 


Return to sender A new report 
predicted that $4 billion would 
be spent on E-mail services and 
equipment by 1990. “The field 
will be dominated by IBM, 
AT&T, and GT&E, with the 
U.S. Postal Service getting 
about one-quarter of the busi- 
ness.” 


Price Check 


versions in the works for 


Quiz Show - 
The object. at rigt is... 


а.а cubist sculpture. of a fried egg | 
b.a a prop from Star Wars | 
c. the head of a cybernautic cyclops 

d. an alternative i input device, с circa 1990 


m‏ کے — کے 


dual-speed 8086. 
For pure PC 
. compatibility, 
you had to run at 
4.77 MHz to em- 
ulate the PC's 
8088. If you pre- 
ferred speed, you 
could switch into 
7.14-MHz mode. 


Methods, for the IBM PC, 
and Smalltalk-PC, for the 
Apple II. Wrote Bruce Web- 
ster: "Perhaps now that 
some ‘real’ Smalltalk im- 
plementations are reaching 
the micro market, the ob- 
ject-oriented approach to 
software development will 
get its first true test." 


Apple Il, with 16 KB of RAM $959 
TI-99/4, with 16KB of 1; 
and a color monitor $979 


Micropolis MetaFloppy 
drive, with controller 


Altos 4-user system, with 
29-MB Winchester drive $14, 260 


5395 


Microsoft BASIC Compiler 
An Introduction to 
Microcomputers 

by Adam Osborne 
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Vot One More Damn 


New! 
Build 


Apps Today! 


Line of Code, 110 


Nee How LAYOUT Lets You Build Real, Heavy-Duty Programs Without Writing a Single Line of Code. 


PC Week called Layout a “sure thing.” 
We call it a revolution. With over 200,000 
users, tons of add-ons, and widespread 
third-party support, Layout is the only 
tool that lets you build DOS or Windows 
programs by manipulating ob- 
jects on screen — without writ- 
ing code. Not just simple рго- 
grams, but real, heavy-duty, 
mission-critical applications. 


The True Power ef Objects 

Layout is truly object-oriented, 
both in the programs it creates, 
and in how you use it. You start 
out by arranging objects in a 
simple diagram, and then add 
more objects as the program 
grows, or create new objects by 
combining existing ones. You 
can even run your program as 
you re building it. Data-entry, 
database, and report formats аге 
all visually designed on-screen. 


What Layout Delivers 

When you're done, Layout creates real 
-EXE files, or well-structured and effi- 
cient C/C++, Pascal, or BASIC programs. 
You can even create new objects right in 
Layout, or even re-use existing source 
code. Layout supports DOS and Win- 
dows, with NT and OS/2 coming soon, 
and applications written on any of these 
platforms are automatically portable to 
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oe ê 


the others — including Windows 95 d Inc. is offering a 


(Chicago). 


Visual Power, Incredible Performance 
The programs Layout creates are com- 


> 
ЧЫ) ece 


Open A Window‏ اا 
3s Воск Window‏ 


ГЕ | Repeat Until... 
selected button = Firushed on Control Panel 


— Clear Card Contents 
гі Remove old information from screen 
me Retrieve a Card 

: { current card 


T- — ETC M -— 


For Help. press F1 


Ш 2 | 


pletely graphical, even under DOS, and 
fully support OLE 2.0, DDE, 3D but- 
tons, hypertext links, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 
Layout creates very efficient programs — 
they re fast and compact. No 150K “Hello 
World” programs come out of Layout: it 
doesn't just spit out pre-canned code like 
other so-called high-level tools. And now, 


Pricing and Conditiors May Varv Outside North America. © 1995 Objects, Inc. 
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Layout for Windows - ADDRESS.FLO 
File Edit Objects  FlowChart Iools Options Help 
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800. 424- 6644 


it with Layout so you can 


start building tomorrow's programs to- 
day! 


Layout: he Ultimate Tool 
Layout delivers 
the future for 
$299.95, includ- 
ing everything 
you need to build 
programs; free, 
unlimited, tech- 
nical support; 
and superb docu- 
mentation. Call 
today, join the 
Layout revolu- 
tion, and never 
see code again. 


Free! 


Objects, Inc. 


99 Rosewood Drive @ Danvers, MA 01923 USA 
USA 508-777-2800 FAX 508-777-0180 
Email info@objectsinc.com 
Australia 07-855-2333 FAX 07-855-2364 
New Zealand 03-343-2150 FAX 03-343-2151 


hisky Business and Private E-Mail 


RUSSELL KAY 


ЕС: as long as I' ve dealt with the Internet, 
the single resource I' ve admired most 
is the Risks forum, or to give it its full name, 
Forum on Risks to the Public in Computers 
and Related Systems. This is a discussion 
group moderated by Peter G. Neumann, prin- 
cipal scientist at SRI International’s Com- 
puter Science Laboratory. 

Since Neumann started the Risks forum in 
1985, it has provided a continuing stream of 
information and anecdotes about a remark- 
able variety of dangers and vulnerabilities 
that grow out of computer technologies. 
Among the critical issues discussed on Risks 
are privacy and legal protections, software 
and hardware bugs, А. НА 
inflated expectations of 
computer accuracy and 
trustworthiness, use of 
computer systems for 
what are life-and-death ' 
situations, and ongoing 
problems involving fraud 
and computer-related crime. 

Neumann has stepped 
back, looked over 10 years 
of Risks digests, and analyzed 
what it all means. The result is 
Computer-Related Risks, a 
book that gave me a new appreciation for 
many threats that Га known about, but whose 
implications I didn’t fully understand. One 
of the most interesting chapters focuses on 
reliability and safety issues in areas ranging 
from nuclear power plants to medical moni- 
toring systems and the consequences of our 
general dependence on computer-based clocks 
and calendars. 

The first part of the book lists and com- 
ments on past problems, and the second part 
presents techniques for increasing system re- 
liability and security. In addition, Neumann 
offers some blunt commentary on most peo- 
ples’ unquestioning trust in computer-gener- 
ated data, 

My only quibble with Computer-Related 
Risks is that it is too analytical. It doesn’t cap- 
ture the wonderful give-and-take that appears 
on the Risks forum itself. On-line, you have 
the immediacy of informed and intelligent 
people talking to one another about the foibles 
and flaws—fatal, frivolous, or funny—of our 
increasing dependence on computers. 

As more of our communication moves to 
E-mail, keeping it from the preying eyes of 


spies, crackers, and other assorted bad guys 
becomes more important than ever. Bruce 
Schneier’s latest book, E-Mail Security: How 
to Keep Your Electronic Messages Private, 
tells you how to protect your correspondence. 

Schneier is a security consultant who spe- 
cializes in the black art/science of cryptog- 
raphy. His previous book, Applied Cryptog- 
raphy: Protocols, Algorithms, and Source 
Code in C (reviewed in the June 1994 BYTE), 
is a lucid yet detailed explanation of some of 
the esoteric aspects and implementations of 
crypto systems in current use. Thus, it’s no 
surprise that his new book concentrates on 

the use of crypto systems to protect 
E-mail. 
, Ifyou decide to en- 
© crypt your E-mail— 
© or part of it—you 
1 need to be aware of a 
number of issues: key 
management (i.e., get- 
ting secret decryption 
keys to the people you 
want to have them) and 
administration (e.g., 
what happens if you lose 
your key?), third-party 
certification, digital sig- 
natures, and more. Schneier touches on these 
technical concerns, along with mechanisms 
for achieving them, such as one-way secure 
hashing, in a readable fashion. 

А significant part of this book focuses on 
PGP (Pretty Good Privacy), the most widely 
used crypto system around the Internet, and 
PEM (Privacy Enhanced Mail), another pop- 
ular crypto standard. The author discusses 
their strengths and weaknesses, points out 
their differences, and mentions why you 
might prefer one over | 
the other (and which _ 
one, of course). In 
brief, PEM is largely 
concerned with au- 
thentication—you 
can't send an unau- 
thenticated РЕМ 
message, for exam- 
ple—while PGP is 
much more con- 
cerned with protect- 
ing message privacy. 

In addition to the 
main discussions of 
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PLACES TO GO, 
PEOPLE TO MEET 


LET’S GO: THE BUDGET GUIDE 
TO EUROPE Compton’s NewMedia, 
2320 Camino Vida Roble, Carlsbad, CA 
92009, (619) 929-2500, $49.95 


RU those famous 
guidebooks that told you 
how to travel throughout Europe 
for $5 a day? Five bucks may take 
you less than a block in a London 
taxi today, but it's nice to remind 
your children (or grandchildren) 
of the days when the old green- 
back was once the coveted cur- 
rency worldwide. A little of it 
could carry you a far distance in 
style. 

For today's travelers, Let's Go: 
The Budget Guide to Europe, 
based on the best-selling book, 
packs a great deal of useful infor- 
mation into an accessible format. 
To whet your appetite for travel, 
more than 100 pictures and 20 
minutes of full-motion video 
show you the beauty of Europe. 
You can print topographic and 
transportation maps, estimate your 
travel times, and create an excit- 
ing itinerary, albeit one that will 
cost you more than $5 a day. 

Based on college students' re- 
search, there are practical recom- 
mendations of places to see, eth- 
nic restaurants that you shouldn't 
miss, budget-priced hostels, where 
to go for medical help, what to do 
if you lose your passport, and 
where to go (and especially where 
not to go) after dark. And, yes, 
there's even a list of clubs where 
you can score some hash in Am- 
sterdam. 

Forward to sometime in the fu- 
ture: I can just see my kids telling 
their grandchildren about the 
“good old days," how they saw 
Europe on only $200 a day. What 
a bargain! 


—Rich Friedman 
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е most complete hardware palette 

Î  WIBU®-BOX for LPT, COM, ADB, as card ternational d 

B for (E)ISA slots and as PCMCIA-Card Ё 


В Protection for DOS, Windows™ and networks Order your Ё 
without requiring source code modification evaluation 
¥ Win32s", WindowsNT, Мас "05, OS/2?, DOS package 
pae today! 

— 


WIBU-SYSTEMS GmbH Southwind international Inc. 
Rueppurrer Strasse 54 P. O. Box 308 
; s D-76137 Karlsruhe, Germany Brookeville, М020833, USA 
Phone: 449-721-93172-0 Phone: (301) 570-3497 
SYSTEMS FAX: +49-721-93172-22 FAX: (301) 570-4773 


Novell's UnixWare™ 2.0 


has the power to drive your PC to 
the limit. UnixWare 2.0 is a true 32- 
bit multi-tasking, multi-user 2" sh 
graphical operating system. With | a 
built-in networking and the ability to 2554 
run tens of thousands of UNIX, DOS 
and Windows 3.1 applications, it is 
the ultimate operating system for 
your Intel-based PC. 


UNIX PRODUCTS FROM 


INFORMATION FOUNDATION: 


E UnixWare Personal Edition 2.0 $298 
Desktop UNIX with graphics & networking 


Bi UnixWore Application Server 2.0 $1,135 
Unlimited user UNIX with the “works”! 
E UnixWare Software Development Kit 2.0 from $97 


The ultimate development system for UNIX 
B LAN Manager for UnixWare from $895 
Seamless UNIX connectivity for WINDOWS & NT 


E Accelerated-X from X Inside $99 
Get the X power of a RISC workstation on your РС 

E Spry Air Connect 5261 
Internet connectivity for Windows! 

E Slackware Professional Linux $55 
PC UNIX for the rest of us! 

Sn نڪ‎ À A ш 

Call for our complete list of UNIX products! 
NI bh tal 
Uris ШЕШІ 


information Foundation 


is the leading supplier of UnixWare 
products. IF also provides a full 
range of UNIX tools and 
connectivity products for hoth 
UNIX and DOS/ Windows systems. 
Our service and rock bottom prices 
combined with а no risk 30-day 
money back guarantee make IF the 
place to come for UNIX! 


1-8OO-GET-UNIX 


Information 
Foundation 


147 * GREAT PRICES 
FA * SERVICE & SUPPORT 
=] * SATISFACTION GUARANTEED 


P.O. Box 2821 

Evergreen, Colorado 80439 
Phone: 303/670-5345 
Facsimile: 303/727-7618 
E-mail: salesgif.corn 


IF is registered trademark of Information Foundation, em Катан 's produt distribution business is owned and operated by 
Solhwry America Inc. Al registered trodemorks ond Irademorks are the property of their respective owners. 
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the systems, two extensive ap- 
pendixes detail how you can ob- 
tain and install these programs. 
For PEM, we get detailed design 
specifications. Schneier de- 
scribes the munitions/export- 
restriction and patent/licensing 
rights controversies that have 
erupted over PGP and its cre- 
ator, Philip Zimmermann. He in- 
cludes Zimmermann’s PGP 
user’s guide, which by itself con- 
stitutes a “pretty good” intro- 
duction to crypto methods and 
issues. 

None of this material is particularly new. What makes this 
book noteworthy is the practical, down-to-earth way in which 
the author shows how to use these systems to enclose your elec- 
tronic communications safely inside digital envelopes. Ш 


Risky On-Line Reading. 0 
To access the on-line Risks ” 
forum directly, check your: 
local system or on-line 
service to see if they already 
carry it. For example, Risks 
is available on BIX in the : 
security/risks conference, 
and it's distributed on the 
Usenet as comp.risks. Past 
issues of the Risks forum 
are available for anonymous 
ftp from unix.sri.com in the 
/risks directory. 


Russell Kay, a BYTE technical editor, has been reporting on computer security 
issues since 1981. 
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MAC PROGRAMMING 
REVEALED 


ULTIMATE MAC PROGRAMMING 
by Dave Mark IDG Books, ISBN 1-56884- 
195-7, $39.95 


firmly believe one reason the Mac 

hasn't garnered a greater market 

share 1s because of the paucity of 
books on how to program it. The num- 
ber of authors providing solid Mac pro- 

gramming information can be numbered on one hand: Scott 
Knaster, Stephen Chernicoff, and Dave Mark. I bought all their 
works. I especially liked Mark's Learn C on the Macintosh vol- 
umes, which show you how to access the MacToolbox using the 
C language—not a minor task with the Toolbox oriented around 
Pascal. 

Now Mark is back, bringing with him the expertise of numer- 
ous Mac programming wizards, such as Donald Olson, a member 
of Apple's OpenDoc team; Jim Reekes, who wrote the Sound 
Manager for System 7; Greg Anderson, who wrote the Scriptable 
Finder; and many others. Their expertise is consolidated in a 
500-page tome appropriately titled Ultimate Mac Programming. 

There's no introductory material here. You jump straight into 
a chapter on the Sound Manager and are taught how to add sound 
capabilities to an application. Another chapter details how to 
patch the Mac OS, with good treatment on writing “fat” (i.e., 
native PowerPC) traps. There's also an example of how to play 
a QuickTime movie, plus other practical odds and ends. The 
source code for these examples and a demonstration version of the 
Metrowerks C compiler is packed on a CD-ROM that’s bundled 
with the book. I learned a lot from the book and highly recom- 
mend it. W —Tom Thompson 
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Make CD-RO 
at your desk. 


Multimedia publishing. Data backup. Software CDs for XA (audio/video interleaving), CD-I, Photo CD, 
distribution. Electronic publishing. Records archiving. With СР-ТУ and now Video-CD. 


the dataDisc series of CD-recorders you can put any Fast, easy and affordable. The dataDisc CDR-2x 
information on a worldwide compatible CD-ROM щн екы comes bundled with DiscMaker™ mastering software, 
and retrieve your information from any CD-ROM SCSI card, cable, 10 blank discs and lifetime, toll-free 
player. ~ technical support for only £2,495. 


These third generation CD ges E Other configurations and faster 
Recorders will cut an industry {5% ЖАЙ CD-recorders are also available 
standard 680 megabyte blank ME (CDR-x and 
disc in less tme with more — CDR-6x). 
reliability than comparable CD- „аҹ Your data 


ROM recorders. Plus, as the largest € ч deserves the best - | 
CD-R blank media retailer, we offer the best blank media at the best recorder, the best media, the $ 
the best price. best price. Call the number one CD 
Our systems come bundled with everything you need ROM company to get yours. Call | 
to begin making CDs right out of the box. With dataDisc at 800-328-2347. 
DiscMaker;" our powerful CD mastering software, you сап | Call жш 
cut discs in all formats including CD-ROM (normal data), 
CD-DA (Digital Audio) and multisession format. Or add 
DiscMaker™ Multimedia mastering software and make We simply do it for less." 
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When It Comes to CD-ROM — 
We Wrote 
"dp th e Doo 


pour | NOW FULLY REVISED & EXPANDED 


Everything You Need to Know 
About CD-ROM Technology in 


One Comprehensive Volume! 


This Exclusive Book/CD-ROM Package Includes 
е Sound Clips and Clip Art 

| ° Samples of CD-ROM Applications 

| e Multimedia Authoring Tools 


Part buyer's guide, part standards guide, and part troubleshooter, 


The Internet - 


Yellow Pages, - the BYTE Guide to CD-ROM, Second Edition discusses all aspects of this 

Second Edition burgeoning technology so you can take full advantage. 

and Rick Stout I REKE 

and Rick Stou ; 

$29.95 U.S.A. BYTE 

ISBN: 0-07-882098-7 G U | d e to 
CD-ROM 


Second Edition 

by Michael Nadeau, 
Includes One CD-ROM 
$39.95 U.S.A. 

ISBN: 0-07-882104-5 


‘SECOND EDITION 


е Exclusive Book/ CD-ROM 

ackage Includes: 
The Visual C++ N Sound Clips and Clip Art 
Handbook | `. Samples of CD-ROM Applications 
by Chris H. Pappas and ^. — Multimedia Authoring Tools 


William H. Murray 


$34.95 U.S.A. 
. ISBN: 0-07-882056-1 ЩИ 
SO everything You 
Always Wanted 
To Know About 


OsBORNE i 


Get Answers— Get Osborne 
For Accuracy, Quality and Value 


Í CD-ROM and More! 
Е Available Now At Your 
Tuning Oracle racio DBA Oracle БЕ Local Book & Computer Stores 
by Mi . Corey, andhoo ^ : 
Mica an КІШІ) авада or Call Toll-Free: 1-800-822-8158 Any Time 
Daniel Dechichio | $34.95 U.S.A. 7 hyThomasB.Cox (| Use your VISA, American Express, Discover or MasterCard 
$29.95 U.S.A. . ISBN: 0-07-881182-1 $29.95 U.S.A 


ISBN: 0-07-881181-3 ISBN: 0-07-881186-4 — Key-SF3SBYL 
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AT NATIONWIDE STORES: 


BookStar 
Comp U.S.A 
Elek Tek 
Micro Center 
Super Crown 


Barnes & Noble 
Borders 
Computer City 
Media Play 
Software, etc. 


BYTE/Osborne Books are Available 
at the Following Locations 
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ALABAMA 
Madison 

Madison Books 

and Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 

Tempe 

Computer Library 
PH: 602-820-0458 
FAX: 602-491-7971 


CALIFORNIA 

Berkeley 

Cody's Books 

PH: 800-479-7744 (In CA) 
800-995-1180 (Outside CA) 
Cupertino 

Computer Literacy 
Bookshops 

PH: 408-973-9955 

Stacey's Professional 
Bookstore 

PH: 408-253-7521 

FAX: 408-253-5861 


Irvine 

Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 


Lo; Angeles 

ASUCLA Students Store 
PH: 800-456-0019 

PH: 310-206-4041 

FAX: 310-825-0382 


Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 


Palo Alto 

Stacey's Professional 
Bookstore 

PH: 415-326-0681 
FAX: 415-326-0693 


Stanford Bookstore 
PH: 800-673-2348 
FAX: 415-322-2021 


Sacramento 
Tawer Books 
PH: 916-481-6600 


San Diego 

San Diego Technical Books 
PH: 800-346-0071 

FAX: 619-279-5088 


San Francisco 

Stacey's Professional 
Bookstore 

PH: 800-926-6511 

E-mail: staceysbk@aol.com 


San Jose 


Computer Literacy Bookshops 


PH: 408-435-1118 
E-mail: info@clbooks.com 


San Luis Obispo 
Earthling Bookshop Inc. 
PH: 805-543-7951 


El Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 


Sania Barbara 
Chaucers Bookstore 
PH: 805-682-6787 
FAX: 805-682-1129 
Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 


UCSB Bookstore 
PH: 805-893-2082 
Stanford 

Stanford Bookstore 
PH: 800-533-2670 
FAX: 415-322-1936 


Sunnyvale 
Computer Literacy 
Bookshops 

PH: 408-730-9955 


COLORADO 
Boulder 

BiblioTek 

PH: 303-443-7037 


Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 
Colorado Springs 
McKinzey-White 
Booksellers 

PH: 719-590-1700 


Denver 

Auraria Book Center 

PH: 303-556-3230 

FAX: 303-556-3736 
BiblioTck 

PH: 303-534-3460 
Tattered Cover Bookstore 
PH: 800-833-9327 

FAX: 303-399-2279 
E-mail: 
books@ratteredcover.com 


Englewood 

Softpro Books 

PH: 303-740-7751 
FAX: 303-740-8152 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 


DISTRICT 

OF COLUMBIA 
Washington D.C. 
Reiter's Scientific 

& Professional Books 
PH: 00-537-4314 
FAX: 202-296-9103 


GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-847-5551 
FAX: 808-841-4674 


University of Hawaii 
Bookstore 


PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 
Naperville 

Books & Bytes, Inc. 
PH: 708-416-0102 
FAX: 708-416-0375 


INDIANA 

Fr. Wayne 

Majerek's Readers World 
PH: 219-482-1531 


MASSACHUSETTS 
Boston 

Charlesbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 


Waterstone's Booksellers 
PH: 617-859-7300 
FAX: 617-437-0997 


Burlington 

Softpro 

PH: 617-273-2919 
FAX: 617-273-2499 
E-mail: 
books@softprocast.com 
Cambridge 

Harvard 
Co-Operative Society 
PH: 617-499-2000 
FAX: 617-868-7038 


Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
E-mail: 
quanbook@world.std.com 
Wordsworth Books 

PH: 617-498-0080 

FAX: 617-354-4674 
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Taylors 


Newton Highland: 
New England 
Mobile Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 


Worcester 

Tatnuck 
Bookseller/Databooks 
PH: 800-642-6657 
FAX: 508-756-9425 
E-mail: 
databooks@delphi.com 
MICHIGAN 

East Lansing 

Grand River Books 
PH: 517-333-3666 
Flint 

Young & Welshans 
Book Sellers 

PH: 810-732-0626 
FAX: 810-732-2393 


MINNESOTA 
Minneapolis 

Baxters Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 


NEW MEXICO 
Albuquerque 

Page One, Inc. 

PH: 800-521-4122 
FAX: 505-294-5576 


NEW YORK 

New York 

Barnes & Noble 
Fifth Ave. 

PH: 212-807-0099 


Computer Book Works 
Warren St. 

PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Book Store 
Ave. of the Americas 

PH: 212-512-4100 

FAX: 212-512-4105 


OHIO 

Cincinnati 
University of 
Cincinnati Bookstore 
PH: 513-556-1800 
FAX: 513-556-5555 


Osborne: 


Get Answers - Get Osborne 


Waldenbooks 


OREGON 

Portland 

Powell's Technical Books 
PH: 503-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
Pittsburgh 

Book Center - 

U. of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 


RHODE ISLAND 
Providence 

Brown Bookstorc 
PH: 401-863-3168 
FAX: 401-863-2233 


TEXAS 

Dallas 

Taylors Bookstore Ltd. 
PH: 214-357-1700 
FAX: 214-956-8012 


VIRGINIA 

Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 


E-mail: sales@tc.clbooks.cam 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


University Bookstore 
PH: 206-646-3300 
FAX: 206-634-0810 


Seattle 

University Bookstore 
PH: 206-634-3400 
FAX: 206-646-3340 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
PH: 800-993-2665 
FAX: 608-257-9479 


Milwaukee 

Harry W. Schwartz 
Bookshops 

PH: 414-274-6460 
PH: 800-236-7323 
FAX: 414-274-6408 
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For Accuracy, Quality and Value 


PCs are getting to be as powerful as mainframes, and mainframes 
are being made from PC parts. But the mainframe of the future won't 


be a gigantic PC: It will be software and a network. 


ANDY REINHARDT 
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С users may be glad the glass 
house has shattered, but many of 
them are walking around with 
bloody feet. Some are even long- 
ing for the good old days of cen- 
tralized, secure data processing. 
But while IBM mainframes are indefensibly expensive 
in this era of cheap microprocessors, centralization of 
data and applications isn’t dead, and in some quarters, 
it’s on the rise. 

That’s the dichotomy organizations face as they test 
the waters of client/server computing and experience the 
frustrations (and cost) of implementing new technology. 
In doing so, they are rediscovering the vaunted attributes 
of mainframes: security, reliability, data integrity, and 
a single system image for users. 

Yet, no matter how robust and powerful PCs might 
become, they will never be mainframes in the tradi- 
tional sense. “Тһе PC is growing up to be an application 
server, not a mainframe,” says Bob Robinson, product 
marketing manager for Sequent Computer Systems 
(Beaverton, OR). In other words, PCs aren’t so much 
becoming mainframes as they are assuming the re- 
sponsibilities of mainframes. To meet this challenge, 
they’re borrowing the best of what host systems offer 
while throwing out the drawbacks of the old model. 

And as PCs become more like mainframes—through 
improved performance, availability, and manageabil- 
ity—mainframes are getting to be more like PCs. Mak- 
ers of big iron are cobbling together massive multi- 
processor systems out of the same chips and disks used 
in desktop systems. 

“The hardware components of the low end will end 
up being the building blocks of high-end systems, and 
the robust features at the high end will be implemented 
at the low end,” says Phil Hester, general manager for 
system technology and architecture at IBM in Austin, 
Texas. 

In fact, most observers expect the predominant sys- 
tem architecture of the future to be a hybrid model, 
where a variety of systems, ranging from desktop sys- 
tems to servers to legacy hosts, are tied together under 
a common umbrella. "Some things really have to be 
centralized, whereas others are better distributed," says 
Shahin Kahn, who is marketing programs manager for 
Cray Research Superservers (Beaverton, OR). “It’s a 
question of where you pay: a more expensive server 
or higher system administration costs." 


System Scenarios 
This blurring of computer architectures is erasing the rel- 
evance of terms like mainframe, minicomputer, and 
microcomputer. Computers of 
the future will instead be ar- 
rayed along a spectrum of func- 
tionality, driven by the roles 
they play. Vital corporate as- 
sets will be stored on giant se- 
cure servers. High-volume 
transaction processing will oc- 
cur on optimized parallel 
processors. Routine file, print, 
and communications services 


Centralized Systems 


PROS 
Better security 

Lower support costs 
Fault tolerance 

Easier data management 


CONS 
More expensive hardware 
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will migrate to specialized nodes that could just as eas- 
ily be embedded processors as PCs. 

At least that’s one scenario. It’s also possible that 
hardware differentiation will becoine a thing of the 
past. Replacing special-purpose servers could be vast 
webs of commodity computing boxes, whose functions 
and interrelationships will be entirely configured in 
software. [n this vision, the top of the computer food 
chain is a so-called virtual mainframe, comprised of 
an arbitrary number of conjoined nodes that perform 
what we now call mission-critical or enterprise func- 
tions. Only at the periphery of the network might the 
computers be optimized, perhaps for different user in- 
terfaces (e.g., office automation, communications, or 
home entertainment) or usage patterns (e.g., stationary 
versus mobile). 

“Virtual mainframes deliver to people the ability to 
concentrate computing horsepower very flexibly, when 
and where they need it," says Joe Firmage, vice presi- 
dent of strategic planning at Novell (Provo, UT). "You 
can move power around the organization at will." The 
challenge, of course, is to invest network software with 
the ability to emulate high-end mainframe features— 
within the considerably more dynamic, unpredictable, 


and complex world of distributed computing. 


Different Roles 

Today, there are two distinct definitions for a main- 
frame: a hardware/software platform for running legacy 
applications, or a set of high-end capabilities that may 
or may not require using a machine known as a main- 
frame. The latter model is at the heart of downsizing. 
Customers are looking for less expensive alternatives to 
traditional host systems for new (and sometimes ex- 
isting) applications, but they aren't willing to give up 
mainframe-class performance and features. “What we 
really want," says Alice Middleton, a vice president 
and IS manager for Bank of America (San Francisco, 
CA), "is a computing environment that offers us the 
richness and flexibility of GUIs at the front end, with the 
security and reliability of a mainframe at the center." 

Carl Amdahl, CEO and chief technical officer of su- 
perserver maker NetFrame Systems (Milpitas, CA), 
defines mainframes in terms of customer needs rather 
than technology. We're talking about bet-your-business 
applications," he says, citing organizations that cannot 
operate if their systems fail, that will suffer grave eco- 
nomic impact from downtime, or that must be able to 
maintain and grow systems while they're running. 
“These needs have classically driven the design of 
mainframes,” Amdahl says. 

At a minimum, mainframes are designed to provide 
hundreds of MIPS of process- 
ing capacity, gigabytes or ter- 
abytes of storage, and high I/O 
bandwidth (via hundreds of par- 
allel DMA channels) to support 
large data sets and many users. 
They typically use extensive 
memory buffers, dedicated /О 
controllers, intelligent queuing, 
and path management to boost 
performance, says Rick Baum, 


Distributed Systems 


PROS 
Lower-cost hardware 
Distributed fault tolerance 
Faster access to local data 
Reduced communications costs 


CONS 
Harder to manage 
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an IBM Fellow and vice president of sys- 
tem architecture and performance. 

Features built in to support reliability, 
availability, and serviceability (often called 
RAS) include redundancy of key compo- 
nents, error-correcting memory, diagnos- 
tics, hot-swappable components, and ser- 
vice processors that monitor performance, 
correct problems, and notify operators of 
alarm conditions. Software tools play 
equally vital roles: backup, HSM (hierar- 
chical storage management), security, 
user/account management, predictive di- 
agnostics, asset management, capacity 
planning, and cost accounting. 

The decline of the traditional mainframe 
is occurring not because users no longer 
need these capabilities, but because it has 
an untenable cost structure and outmoded 
software model. New IBM mainframes 
this year will cost on average $39,000 per 
MIPS, including software and service, es- 
timates Annex Research (Phoenix, AZ). 
That compares to roughly $20 per MIPS 
for x86-based PC hardware. But, quips 
Annex president Bob Djurdjevic, *a MIPS 
is not a MIPS" when comparing PCs and 
mainframes. For one thing, the perceived 
price of PCs greatly underestimates the 
cost to manage them (which some ana- 


lysts peg at $8000 per year per seat). 

The problem with mainframe software 
goes beyond its notorious expense and in- 
flexibility: Mainframes use a shared-logic 
model, in which applications run at the 
center and are accessed via dumb termi- 
nals. This model no longer makes sense 
when inexpensive microprocessors let you 
off-load from the host both the user inter- 
face and applications processing. 

Thus, the role of traditional host sys- 
tems is changing. "The mainframe today is 
not a computer that provides processing 
power for the whole company," says 
Pauline Lo Alker, president and CEO of 
Network Peripherals (Milpitas, CA). In- 
stead, it's a server or data repository. IBM 
is promoting the use of its mainframes as 
giant video servers for the information 
highway, and third-party products (e.g., 
Proginet' s LAN-Fusion) are simplifying 
integration of mainframes into PC LAN 
environments. 

Why use a mainframe? IBM's William 
Hoke, vice president of worldwide PC 
Server development and a veteran of the 
company’s mainframe era, reaches for an 
answer. “The world is run by applications, 
not hardware,” he asserts. Mainframes are 
supported by a wealth of software and 


tools; it’s this legacy that is their great- 
est—and soon perhaps only—asset. 


Hybrid Model 
Traditional mainframe functions are now 
appearing on a variety of systems. One of 
the most widely used hybrid architectures 
today, says Gary Bloom, vice president of 
the mainframe and integration technolo- 
gies division at Oracle (Redwood Shores, 
CA), is a three-layer hierarchy. It consists 
of desktop PCs (connected via NetWare 
or another NOS [network operating sys- 
tem] for file and print sharing, as well as 
some network applications), a mainframe 
at the center (accessed via 3270 emula- 
tion for legacy applications), and a mid- 
dle layer of Unix-based database and ap- 
plication servers. The servers run new 
programs and may also access the main- 
frame as a shared, secure data repository. 
The key to this model is that it uses each 
platform for what it does best. PCs de- 
liver the lowest cost and broadest software 
base for clients, and they let users create 
their own solutions. Large Unix servers 
run circles around PCs in terms of perfor- 
mance and the number of enterprise-class 
applications, yet they're far more cost- 
effective than mainframes and support new 


Five Software Models 


One way to view the difference between 
classes of computers is by the software 
they run. Joe Firmage of Novell splits 
the pie into five pieces. The first category 


Client and Server in One Box 


ЖЕЛГЕ 


ШЕТЕЛДІК 


mainlrame 


is network-ignorant desktop pro- 


s i T 
grams that gain access to partitioning 


shared resources only because 
а redirector inserted below them 
diverts file and print 1/0 calls to remote 
systems. 


One intriguing implementation of partitioning is a 
scheme called client/ciient/server, In which the true 
client (1.е., the end user) is represented inside the 
server by a client process, or proxy. This arrange- 
ment can reduce network traffic and boost perfor- 
mance, because both the proxy and server operate 
within the same machine and communicate at bus 
speeds rather than network speeds. 

This scheme breaks the hard coupling between 
the front and back ends (which In traditional 
client/server requires a hard-wired, real-time, RPC 
[remote procedure call] protocol) іп favor of a more 
flexible, asynchronous link, based on RPCs or lighter- 
weight messaging. Using proxies will make К easier 
to Implement transparent or dynamic networks, be- 
cause the communications protoco! between the 
client and proxy can vary depending on the network, 
even while that between the proxy and server re- 
mains fixed. 
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The second category is network-aware 
applications designed specifically for 
LANs (i.6., groupware, SQL query tools, 
and custom-designed PowerBuilder front 


ends) that take advantage of a data | 


repository across the wire. These appli- 
cations typically use limited server-based 
processes, such as triggers and stored 
procedures. 

Firmage calls the third category true 
partitioning. In this model, client and 
server components are independent and 
fully programmable, each with a known 
interface. "The transition in the PC world 
from local database applications to 
client/server applications will be 
matched by as big a step from client/ 
server to partitioned," he predicts. 

In the fourth category, work load shifts 
more to the server. The client executes 


only a simple component 
that accesses a centralized 
service vía an API, This model 
more closely resembles a con- 
ventional terminal/host architecture, ex- 
cept that greater intelligence is assumed 
at the client. Compared with the third 
category, the server-based approach can 
reduce network traffic. 
The fifth category maps most closely 
to a traditional mainframe, because 


there is no active client-side component 


at all, The user is merely represented 
inside the central machine by a dae- 
mon. Ап essential foundation of these 
kinds of centralized programs is a multi- 
user OS that supports remote log-ins 
from numerous terminals. 

Firmage believes the computer in- 
dustry Is headed toward the third cate- 
gory. “The partitioned scenario Is the 
midpoint of a convergence between the 
PC and mainframe model," he says, be- 
cause it incorporates aspects of both 
distributed desktops and traditional 
shared logic. 


software not available for 
hosts. Mainframes pro- 
vide top-of-the-line 1/O 
performance, security, 
and manageability for 
central data. 

But as PCs and Unix 
systems become more 
sophisticated—as the ca- 
pabilities of systems con- 
verge—this three-tier 
model could fold into 
two layers, or even one. 
The trend began several 
years ago with the intro- 
duction of superservers 
from companies such as 
NetFrame and Tricord 
(Plymouth, MN). Now it 
is accelerating into the 
fast-growing segment of 
commodity servers from 
AST (Irvine, CA), Com- 
paq (Houston, TX), Dell 
(Austin, TX), Digital 
Equipment (Maynard, 
MA), Gateway 2000 (North Sioux City, 
SD), Hewlett-Packard (Palo Alto, CA), 
and IBM (Somers, NY). 

There’s no hard-and-fast definition of 
servers versus superservers. A common 
rule of thumb in the past was that servers 
were uniprocessors that were used mostly 
for NetWare. Superservers were multipro- 
cessors meant for databases and other 
client/server applications. However, mul- 
tiprocessing and more robust OSes are 
Starting to appear in lower-end systems, 
so the differentiation is becoming murky. 
Suffice it to say, superservers suit cus- 
tomers willing to pay a premium for ul- 
trahigh reliability and availability. 

The movement of mainframe features 
into servers entails boosting the perfor- 
mance and reliability of basic subsystems 
(1.е., CPU, memory, and storage), design- 
ing for greater capacity and expandability, 
and adding built-in system management. 
These changes basically define what sep- 
arates servers from desktop systems. 


More Robust PCs 

The first major area of improvement is in 
processing horsepower. In sheer process- 
ing terms, today’s servers are every bit the 
equal of earlier-generation minicomput- 
ers and mainframes. A Pentium chip of- 
fers 100 MIPS or more of performance. 
The next-generation Intel P6 is expected to 
provide 250 to 300 MIPS, putting it 
squarely in the range of conventional main- 
frames. PC servers from numerous players 
are Starting to support SMP (symmetric 
multiprocessing) configurations with two, 


ClusterServer 8500 
NetFrame Systems 


The Netframe's clustered architecture scales 
up to 12-100 MHz Pentium processors, 
including a two- or four-way SMP complex. 
It supports up to 2 GB of shared memory and 
more than 500 GB of storage 
on 120 disk drives. 


four, or more CPUs, 
which can offer near- 
linear performance 
boosts if the OS and ap- 
plications are multi- 
threaded. 

The availability and 
acceptance of SMP will 
surge in the next few 
years because Intel has 
helped legitimize it 
through MPS (Multi- 
processing Specifica- 
tion), which first ap- 
peared in 1994 in 
shared-cache dual-pro- 
cessor Pentium systems 
(known by the code 
names P54C/CM). 
MPS is implemented in 
Intel chip sets and ex- 
tends to dedicated- 
cache, shared-memory 
configurations of Pen- 
tium (and eventually 
P6) systems. By estab- 
lishing a baseline standard, Intel has helped 
make SMP a commodity; server makers 
will thus have to resort to more special- 
ized features to stand out from the pack. 
IBM, for one, has aimed high by licens- 
ing the 400-MBps C-bus П technology 
from Corollary (Irvine, CA) for its PC 
Server 720, a 100-MHz Pentium-based, 
four-way SMP machine. 

Very fast processors rely on caches to 
bridge the gap between CPU and memory 
performance. Most Pentium desktop sys- 
tems provide 128 to 256 KB of external 
(level 2) cache memory, in addition to the 
16 KB inside the chip. Many servers (e.g., 
the Compaq ProLiant 4000, certain Tri- 
cord models, and the 
IBM PC Server 720) 
use 512 KB of cache 
memory. The PC 
Server 720 also 
sports a perfor- 
mance-boosting 
third-level cache, 
known as a victim 
cache, which buffers 
memory pages being 
returned from cache 
memory to main 
memory in the event 
of a cache miss. 

Server makers 
typically implement 
their own memory- 
bus designs to boost 
throughput. Com- 
paq's TriFlex and 
Tricord' s PowerBus, 


mainframes. 
• 250+-МІРЅ CPUs 
e SMP 


e 32-bit OSes 


« remote diagnostics 


PCs Acquire Mainframe Features 


Today's PC servers have every bit the 
processing power of earlier-generation 


• bigger caches, more memory and storage 


e faster disk interfaces 


e hot swapping, mirroring, RAID 


* redundancy of key subsystems 
* hardware diagnostics 


* preemptive multitasking 
* System management 


for instance, both run 64 bits wide at 33 
MHz, for a peak rate of 267 MBps. Mem- 
ory configurations are also surging. The 
ProLiant 4000 server from Compaq ac- 
commodates up to 512 MB of ECC (error 
checking and correcting) RAM and 147 
GB of disk storage. The Е$5000 super- 
server from Tricord accepts up to 1 GB of 
ECC RAM and a walloping 168 SCSI de- 
vices—for a theoretical capacity of nearly 
half a terabyte. 

System [/O is improving as a result of 
the fast PCI (Peripheral Component In- 
terconnect) bus, which operates at speeds 
of up to 132 MBps (32 bits wide at 33 
MHz). Most servers use PCI to connect to 
storage and the network, and many include 
EISA or Micro Channel architecture slots 
for general-purpose add-ins. (Server mak- 
ers are dumping ISA because it is slow 
and can't be managed via software.) PCI, 
EISA, and Micro Channel architectures 
all permit self-identifying boards and soft- 
ware configuration, but vendors are edging 
away from EISA because it can't be re- 
motely diagnosed and configured. 

PCI suffers from limited support for ex- 
pansion cards. AST and Digital both plan 
to bridge PCI buses together as a means 
of raising capacity (and, incidentally, of 
filtering bus traffic). However, bus bridg- 
ing can impose signal latency penalties, 
notes Larry Shintaku, manager of ad- 
vanced development for HP's network 
server division. Another approach, em- 
braced by Apple, is to construct multiple, 
independently controlled PCI buses, which 
not only boosts aggregate I/O bandwidth 
but also affords a measure of redundancy. 

Storage performance is raised in servers 
by using faster drive interfaces, such as 
enhanced IDE and SCSI (in various con- 
figurations, up to 20- 
MBps "fast-wide" 
SCSI). The next 
wave is Ultra SCSI, 
which runs up to 40 
MBps and could 
someday climb to 80 
MBps. In the Unix 
world, but coming 
soon to PCs, are two 
new serial-interface 
standards that should 
further boost drive 
performance and re- 
liability: IBM's SSA 
(Serial Storage Ar- 
chitecture) and FC- 
AL (Fibre Chan- 
nel-Arbitrated 
Loop). (See the text 
box "Faster Storage 
Is Key" on page 52.) 

continued 
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Faster Storage Is Key 


Storage speed is the most important per- 
formance factor in servers. After a period 
of relative stasis in storage interfaces, 
three technologies are emerging: 


Ultra SCS! 

Considered by some an interim step toward 
serial interfaces, Uitra SCSI represents the 
latest improvement to the decade-old 
technology. Ultra SCSI uses the same 
command set as its predecessors (І.е., 5С5І-2 
in various configurations) and the same 
parallel ribbon cable. But by doubling the clock 
rate of the bus, Ultra SCSI offers burst 
throughput of up to 20 MBps for &bit 
connections and 40 MBps for 16-bit 
connections. SCS! champions suggest that one 
final ratcheting of parallel SCSI technology 
might someday yield ап 80-MBps rating. 


Serial Storage Architecture 

IBM's SSA Is a serial implementation of the 
5С5І-2 command set, offering 20 MBps of 
bidirectional throughout, for a tota! capacity of 
40 MBps. (Plans call for capacity to rise to 200 
MBps in 1996.) SSA is implemented not as a 
bus but rather as a series of independent hops 
among up to 126 hot-pluggable, self- 
configuring devices. IBM intends it as a low- 
cost universal solution for local storage. Early 
supporters Include Adaptec, Conner, Future 
Domain, Micropolis, NCR, and Western Digital. 


Fibre Channel-Arbitrated Loop 

Based on work done by the IEEE's Fibre 
Channel committee, FC-AL is another serial 
interface that does not, despite its name, 
require a fiber connection. Based on SCSE3 
commands, it offers data transfer rates of up 
to 200 MBps and supports 126 hot-pluggable, 
self-configuring devices on a loop. Promoters 
argue that FC-AL tolerates drive failures better 
and, because of its close ties to Fibre Channel, 
could be used as a universal interconnect for 
both systems and storage. Supporters include 
Adaptec, BusLogic, Hewlett-Packard, Q-Logic, 
Quantum, NCR, and Seagate. SSA partisans 
fault FC-AL for being more expensive and 
consuming more power. IBM supports both 
interfaces: SSA for storage and Fiber Channel 
for system interconnect. 


Storage Interfaces 
Ultra SCSI (Burst throughput) 
(8-bit) 20 MBps 
(16-bit) 40 MBps 
| Serial Storage Architecture 
Total capacity _ | 40 мар: 
1996 (projected) | __ 


Fibre Channel-Arbitrated Loop 
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Improved Reliability 
Aside from performance 
and capacity, the fea- 
tures that are most driv- 
ing PCs to be like main- 
frames are improved 
reliability, diagnostics, 
and system manage- 
ment. Adoption of ECC 
memory, for instance, 
has exploded in the last 
few years. (The mem- | 
ory chips are the same 
as normal; what's dif- 
ferent is that 10 or more 
bits are used to store 
each byte so that incor- 
rect values can be algo- | 
rithmically detected and 
corrected.) PCs have 
long used the more pro- 
saic parity checking for 
memory chips, but not 
across buses. Almost all 
servers parity-check all 
buses, and high-end sys- ™ 
tems use ECC across bus and cache lines. 
AST has gone even further in its Manhat- 
tan servers, using ECC in the SCSI sub- 
system and disk controllers, says product 
marketing manager Chris Norman. 

For fail-safe operation, some servers of- 
fer redundant power supplies and fans. 
Others, such as IBM's machines, provide 
hooks into external UPSes (uninterrupt- 
ible power supplies). Today, only very 
high-end superservers today offer redun- 
dancy in the form of duplicate processor 
boards, system or I/O buses, and I/O con- 
trollers. 

Because a disk is the component most 
likely to fail, server vendors have given 
particular attention to storage reliability. 
This takes the form of both hardware and 
software capabilities, for example, RAID 
with sophisticated controllers and software 
to manage hot swapping, disk mirroring, 
backup, HSM, and preventive diagnostics, 


Management Issues 

“The main characteristic 
of mainframes was their 
system management AHi 
structure,” says Michael 
Coleman, general man- 
ager for PC Servers at | 
IBM. “They could run | 
themselves.” While Cole- 
man acknowledges that 
"we don't have that kind 
of maturity yet in the PC 
space," he and many oth- 
ers argue that the situa- 
tion is getting dramati- 


and back ends 


software modules 


customization 


ProLiant 4000 
Compaq Computer Corp. 


Compaq's ProLiant 4000 can distribute 
the work load among as many as four 100-МН2 
Pentium processors and accommodates 
up to 512 MB of ECC memery. 

A separate ProLiant Storage System. 
expands te 147 GB. 


What PCs have that mainframes don't 


e User preferences, user programming 
» Distribution of processing among front 


» Dynamic resource binding. loadable 


© Inexpensive components allow for 


e Easier-to-use system management 
tools 


| cally better. 

Built-in hardware di- 
agnostics make it possi- 
ble for software tools to 
monitor and report on 
system status, fix prob- 
lems on-line, and even 
take preventive action 
against system failures. 
The Pentium, P6, and 
PowerPC chips are able 
to report significant 
amounts of information 
about their status. In- 
strumented subsys- 
tems—including mem- 
ory, drive controllers, 
| and buses—provide 
real-time status infor- 
mation. And OSes are 
shipping with better 
analysis tools, such as 
the Performance Moni- 
tor supplied with Win- 
dows NT. “From an 

== instrumentation per- 
spective, Performance Monitor has many 
more objects than most mainframes ever 
had," says Mike Nash, the Windows NT 
Server group product manager. 

New PC-based system management 
platforms (e.g., IBM's NetFinity, Com- 
paq's Insight Manager, AST's Percepta, 
HP's NetServer Assistant, ALR's Net- 
Tune, and Intel's LANDesk) offer the best 
of mainframe utilities with the added ben- 
efits of a GUI and desktop integration. 
These system tools typically address sev- 
eral key areas: inventory/asset manage- 
ment, storage management and backup, 
remote control, security, error logging, di- 
agnostics, performance monitoring, and 
capacity utilization. Some incorporate pre- 
dictive failure analysis, capacity planning, 
and software distribution or metering. 

Superservers do quite well with systems 
management, since this is largely how they 
justify their higher prices. For instance, 
the Tricord Intelligent Management Sys- 
tem combines software, a dedicated 386 


Where mainframes still excel 


е Multiuser 0565 
ә |/() architecture optimized for many users 


* Enterprise-wide system management 
tools 


e Enterprise applications 

e Scalability 

e Reliability and availability 
ә Security 


Il ost of today's client/server 
development tools force 
your applications to be driven by 
the outward appearance of things. 
It's akin to putting in all the 
walls, windows and doorways of 
a building before the foundation 
and support beams are in place. 
You can build a small cottage that 
way, but certainly not a skyscraper. 
The same principle holds true 
for client/server application tools. 
Especially if you are working with 
multiple databases and extremely 


large communities of users. 
Which is why you should 


consider evaluating our powerful “ай 


2.0 version of Enterprise Developer.” 


15 YOUR CLIENT/SERV 


front-end screen create with other C/S 


or graphic, you сап development 
put all of your 7 |. fool sets. The 
business rules and ' bottom line is 


scalable, robust, 


enterprise-wide 


all of your data ^ 
models in place first. 
Then our SCALE | | 
C++ objects provide iv 
you with all of 


the transaction 


applications in 
record time. 
So don't 


settle for a 


structures client/server 
required = development 
for your tool set that's 


just a facade. 
Call and 


i? Е" enroll in our 


graphical 


Symantec Enterprise Developer 
— ensures chat your chent/server applicanons 
won't end up as great looking front-ends thar 

are unable 10 stand ир to the stresses of the real world. 
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TOOL JUST A FACADE? 


ENTERPRISE DEVELOPER 2.0. 


FOR THE FASTEST DELIVERY OF ROBUST 


ENTERPRISE-WIDE APPLICATIONS. 
Unlike other client/server tools, 


Enterprise Developer 2.0 isolates 
the many complex components of 
client/server development in its 
own unique SCALE™ architecture. 
The foundation of this new 
architecture is a business model 
repository that centralizes and 
stores your logical data models, 
the data locations, and all of your 
business rules separately from the 
presentation services. 


So before you ever design a 


interface, delivering the complex Enterprise Developer Evaluation 


logic that would take months to Program where you can examine 


ENTERPRISE DEVELOPER 2.0. 


SCALE REPOSITORY 
Business Model: ғимті engineer 
logical data models from your databases. 
Store business rules for all of your client! 

server applications. View data models 
through interactive E-R Diagrammer. 


Database Trigger Express: optimize | 


the structural superiority of our new 

Enterprise Developer for yourself. 
Then get ready to develop 

robust, client/server applications 


that have the structural integrity 


performance by partitioning business rule 


to really scale across the enterprise. 
logic between client and servers through A P 


generation of database triggers. CALL 1-800-488-9914. 
SCALE C** OBJECTS enna ЕЕЕ 
Leverage the information in the 2 Ask for Ext. API and request ( 
porn. m oin | Enterprise Developer Evaluation) WE 
detail processing, business rule | : information. US SYMANTEG 
enforcement, multi-user access, : Program information. U.S. only. Үү | a 
transaction integrity and data caching ; In Canada, сай 1-800-667-8661. 
behavior for euch application. ; extension 5518. In Australia, 

VISUAL ENVIRONMENT ; eall 2879-6577. 

DE E ET от 
business model repasitory and а high ت‎ E 
level of default processing, shrinking шыш р C acp pmo Е, 
development fram months to weeks, | call 1628-592222. 01995 Symantec Corporation, All rights reserved, 
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processor, nonvolatile 
memory, a modem, and 
interfaces to the server’s 
bus and power system 
in a package that can 
track server status and 
even call out to a pager 
for help. Battery back- 
up keeps Tricord's sys- 
tem running three days 
in the event of server 
failure. 

IBM's PC Server 720 
goes even further, by in- 
corporating a separate 
management bus called 
the PC. (It has to be 
separate, IBM says, be- 
cause it can't rely on the 
same components it's 
monitoring.) The 720 
also includes a service 
processor, a feature 
that's lifted right out of 
mainframes, which tracks system status 
(i.e., temperature, capacity utilization, and 
memory errors) and controls the power 
supply, variable-speed fans, hard drive 
hot-plug system, and a front-panel LED 
for displaying diagnostic messages. 

Many server makers have started sup- 
porting SNMP agents because SNMP is 
the de facto standard in network manage- 
ment. But to address system issues in a 
more standardized way, HP, IBM, Intel, 
Microsoft, and dozens of other vendors 


The Late 1950s: 
IBM's Top Business Computer 


The IBM 705 Electronic Data 

Processing Machine, designed for 
business and accounting applications, 
was announced in 1954. The CPU with 
memory rented for 514,000 a month. 
Other components, which included a 
tape-control unit (52000), record- 
storage unit ($2400), printer and 

printer —— unit (51800), card 

punch (3) % arid card reader 
(52400), boosted the rental to more 
than $20,000 a month. A computer | 
operator might earn $500 a month; ап / 
EDP executive, $1400. j 


O The CPU, а vacwun-tube arithmetic and / 
logical unit, had a built-in 20,000-character 
ferrite-core memory that featured а 17- 
microsecond character cycle during 
processing. 


© Tape units fed data at a rate of 15,000 ' 
characters per second. A reel of tape held 5 
million characters at a density of 200 
characters per inch. 
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PowerEdge SP 590-2 


Dell's PowerEdge SP 590-2 is built 
around а pair of 90-MHz Pentium 
processors supported һу up to 
512 MB of main memory 
and 2 CB of disk storage. 


естон 


have created the DMTF 
(Desktop Management 
Task Force) and defined 
DMI, a cross-platform 
standard for characteriz- 
ing system attributes. In 
combination with the 
Microsoft- and Intel-led 
Plug and Play initiative, 
DMI should go far to- 
| ward solving a major 
problem in distributed 
PC LAN systems—the 
inability to manage 
down to the level of the 
desktop. 

At higher levels in the 
management hierarchy, 
the tools are quite so- 
phisticated. Programs 
such as NetFinity are be- 
ing upgraded to talk to 
such frameworks as 

= [BM's NetView and 
HP's OpenView. Even Novell's NetWare 
Management System (now a part of Man- 
ageWise), which used proprietary agents in 
its early releases, is opening up to SNMP 
agents and being upgraded to fit into en- 
terprise management environments. 

Microsoft's NT System Management 
Server manages server applications and 
Windows-based desktop systems, but some 
fault it for being too Windows-centered. 
^SMS is a good solution for homogeneous 
workgroups where you have Windows 


DATA 


desktops and NT servers,” says Eric 
Schmidt, chief technology officer for Sun 
Microsystems (Mountain View, CA). “But 
frankly, it’s a joke with respect to the en- 
terprise.” 


Future Tension 

Given how PCs are getting to be more like 
mainframes, what does the future hold? 
Will centralized or distributed systems pre- 
vail? Will computers become more spe- 
cialized and differentiated, or more com- 
moditized and software-defined? 

One direction seems inevitable: Com- 
puting is evolving into more of a service, 
or information utility, in which the user 
neither knows nor cares what hardware or 
software is running at the back end. “What 
I wish for is a plug in the wall," says Jeri 
Edwards, director of transaction services at 
Tandem Computers. 

In this scenario, the user interface hides 
the complexity of the network, and the 
network exposes an endless wealth of re- 
sources. Bill Gates has abbreviated this 
notion in his oft-repeated phrase, “infor- 
mation at your fingertips.” 

Implicit in this vision is the concept of a 
single system image. This was relatively 
easy to provide if you were running ona 
centralized system or cluster, but it’s much 
harder to create and maintain in a distrib- 
uted environment (especially if resources 
are free to join and leave the network dy- 
namically). Networking companies are 
paying attention to this problem, because 
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Inspector View, hardware watchpoints 
and low-level debugging. 

Of course, all of these productiv- 
ity-boosting tools are integrated 
with a language that supports key 
standards like ANSI C++ (excep- 


tion handling, templates and 
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PC Software Gets More Potent 


Рс oses are growing up. 0S/2 and 
Windows NT are 32-bit flat-memory sys- 
tems that run in protected mode, multi- 
task preemptively, and support virtual 
memory—all classic mainframe features. 

“A protected-mode OS is the key to 
robustness in PCs,” says Roger Alford, 
president of Programmable Designs (Ann 
Arbor, MI). Сап Amdahl of NetFrame Sys- 
tems (Milpitas, CA) concurs: “You have 
to be able to kill an application and have 
the OS stay alive and well.” 

Windows NT could have a very bright 
future as a general-purpose server OS 


because of several crucial architectural 


features. It was designed to be both a 
client and а server—in peer and client/ 
server networking schemata—and is 
both a NOS (network operating system) 


апа an applications platform. it was also 


written to ride on a HAL (hardware ab- 
straction layer), which hides the specifics 
of the Machine behind a generalized in- 
terface. Because of HAL, NT has been 
successfully ported to a variety of sys- 
tems built on x86, Alpha, PowerPC, and 
Mips processors. NT also supports SMP 


if it is effectively solved, it won’t matter to 
users whether they are attached to a host, 
a server, or a network of PCs. 

"What you want is to be able to plug 
into a single wire and see a consistent set 
of services," says Firmage. "NDS [the Net- 
Ware Directory Service in release 4.x, 
which provides for a single network log-in] 
Was a first step; next we want to provide a 
single image of the network file system." 
Volumes would thus be completely logical 
and locationless, so you could map to any 
resource on the network, 

Of course, a single system image does 
not imply that all or even any of the pro- 
grams you use are executing on a central 
server using the shared-logic model of 
mainframes and minicomputers. But sig- 
nificant parts of a distributed application 
could be executing on a central system, 
depending on such factors as the location 
of the target data, network load balancing, 
or the capabilities of the central machine 
(i.e., if it is optimized for ad hoc queries, 
floating-point calculations, or rendering). 


The Cost of Data 

One of the main factors encouraging dis- 
tributed computing is the cost of data com- 
munications, in terms of both performance 
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(symmetric multiprocessing), software- 
and hardware-implemented RAID, and 
performance monitoring. 

0S/2 is available with support for SMP 
and will soon run on the PowerPC. Net- 
Ware support for SMP is expected to 
ship this summer. And the full gamut of 
high-end OS features—including 32-bit- 
ness, multitasking, SMP support, and 
management tools—has been available 
for years in SCO Unix, Novell's UnixWare, 
and Solaris for x86 and Interactive Unix 
from SunSoft. 

Though NetWare’s performance ber- 
efits from kernel-mode operation, its re- 
liability suffers: The NOS is subject to 
crashing from conflicting NLMs (NetWare 


loadable modules), Fortunately, this isn't 
the problem it would be in a general-pur- 
. pose OS, because end users typically | 


don't load software onto. servers. But 
NetWare must evolve task isolation and- 
preemptive multitasking to become a 
credible application server, which is pre- 
cisely what Novell plans to do in Super- 
NOS, a next-generation OS combining 
NetWare and UnixWare. 


and money. Pushing data out to the field, 
closer to the people using it (i.e., putting 
data onto LAN servers instead of requiring 
users always to fetch it from a central com- 
puter), can improve access ihm and re- 
duce communications 
costs. It also creates an 
enterprise-wide paral- 
lelism, because users at 
multiple sites can deploy 
processing resources si- | 
multaneously against lo- | 
cal copies of a shared 
database. | 

But this begs a vital 
question: If communica- 
tions were to approach | 
limitless bandwidth and 
zero cost, would system | 
managers choose acen- | 
tralized model because | 
of its inherent advan- | 
tages in security and 
data management? Or | 
do other factors, such as 
hardware cost and scal- 
ability, make distribution 
more desirable? 

IBM's Baum asserts 
that high-bandwidth 


AlphaServer 8400 
Digital Equipment Corp. 


Digital’s new AlphaServer 8400 is 
а 12-way SMP system—the first such 
system based on the 300-МН? Alpha 
ficroprocessor-—that offers up to 
14 GB of ECC memory. 


communications can promote either cen- 
tralization or decentralization. ( The for- 
mer, because it reduces the penalty of ac- 
cessing shared data; the latter, because it 
makes distributing data faster and less ex- 
pensive.) But bandwidth isn't the only fac- 
tor. Latency is also a key performance is- 
sue. “Тһе speed of access to disks is much 
better—on the order of milliseconds—if 
you're closer, compared to hundreds of 
milliseconds or more if you go out across 
the network," he says. Certain classes of 
problems have an “affinity” for data and 
are thus better addressed on a central com- 
puter. 

Centralization doesn't imply using tra- 
ditional mainframes; you can build net- 
works around fault-tolerant Unix machines 
or NetFrame superservers. Vendors of such 
mainframe-replacement systems normally 
sing the praises of centralization. “Тап- 
dem has been able to do distributed pro- 
cessing forever, with a single system image 
across hundreds of processors," says 
Edwards. “But people still choose to cen- 
tralize because of security and easier sys- 
tem management." And, she adds, cen- 
tralized systems reduce MIS staffing needs 
compared to setups that require a system 
administrator in every office. 

“It’s easier to distribute applications 
rather than data,” Amdahl says. He adds 
that distributed data is harder to control, 
and you have to administer tricky data- 
base tasks, such as replication and ver- 
sioning. “The last thing IS people want to 
do,” Amdahl says, “is to partition data 
across more than one machine.” What hap- 
pent if the network breaks and parts of the 
database become inac- 
cessible? 

One application 
where centralization 
isn’t questioned is 
video-on-demand, 
which explains why 
makers of both main- 
frames and massively 
parallel supercomputers 
are pursuing video sery- 
ing with such interest. 
In video-on-demand, 
one copy of the video 
file is maintained at a 
central location, and it’s 
streamed out to users 
over a switched net- 
work, not copied to their 
local devices. (This 
model would hold true 
for any application in- 
| volving a static data 
source accessed by mil- 
lions of users.) 

continued 
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The Software Mainframe 
At the other end of the spectrum are ad- 
vocates for decentralization, who argue, 
in effect, that the software is the main- 
frame. Firmage asserts that attributes such 
as security, manageability, and even scal- 
ability are no longer confined to central 
systems. “The major disadvantage of cen- 
tralization is the loss of flexibility,” he 
says. By contrast, with a NOS that virtu- 
alizes resources and offers mainframe- 
class management tools, “‘all you have to 
do is plug in commodity servers, and the 
network software can migrate storage and 
services among them.” 

This scenario can also offer improved 
availability. “You have fault tolerance built 
in because you have to replicate informa- 
tion around the network from the start,” 
Firmage says. “If you take down a server, 
or it fails, everything else stays live.” Some 
argue, as well, that distributed systems are 
more scalable, because you can add new 
nodes to a network more easily than adding 
additional power to a central server. 

Among the most vocal advocates of dis- 
tributed systems is Dave Patterson of the 
computer science division at the University 
of California, Berkeley. Patterson and his 
colleagues have developed a distributed 
version of Unix called GLUnix (an abbre- 
viation for Global Unix) that lets them turn 
the entire network into a shared pool of 
processors, memory, and disks. “Disk, 
DRAM, and CPU cycles are all valuable,” 
Patterson says. 

Studies show that on average more than 
60 percent of the CPU capacity of a net- 
work is idle. If you need to run a large 
batch job, why not have the network farm 
it out to the unused PC of a colleague 
who's out of town? “If you have a big pro- 
gram and it doesn't fit on your desk, GL- 
Unix can harvest the | 
DRAM elsewhere by 
memory paging over the 
network," Patterson says. 
Similarly, it can "steal" 
cycles from remote 
CPUS or "borrow" disk 
space from remote disks. 
“This opens up new ap- 
proaches to traditional 
system services—virtual | 
memory, file caching, 
disk striping—as well as 
opportunities for large- 
scale parallel processing 
within an everyday com- 
puting infrastructure," he 
Says. 

Taking a cue from 
RAID, you might call 
this concept RAIS, for 
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HP NetServer 5/66 LM2 
Hewlett-Packard Co. 


The HP MetServer LM? sports a pair of 
66-MEz Pentium processors for SMP, up to 
184 MB af ECC or parity memory, and 
supports 18 СВ of hot-swappable storage. 


redundant arrays of in- 
expensive systems, be- 
cause it’s founded on the 
precept that high-volume 
commodity PCs are the 
cheapest form of CPU 
power. Patterson asserts | 
this point vehemently. | 
“You can buy a whole 
PC for less than the cost 
of a processor module 
designed for a small-vol- 
ume, specialized back- 
plane,” he says. “The 
problem with servers is 
that their backplane 
doesn't get better as you 
own it. You pay a real 
premium to buy SMPs 
and servers." 

As appealing as RAIS 
may be, however, many 
people doubt it will ever 
be practical. “Not all 
problems are amenable 
to being distributed across a large number 
of smaller machines," says Amdahl. The 
problem with cycle stealing, he and others 
contend, is that CPU power is less expen- 
sive than network bandwidth. The logistics 
and overhead of software coordination 
could outweigh the benefit of stealing cy- 
cles, and managing a distributed network 
could cost more than the savings in hard- 
ware expenditures. 

Furthermore, argues Mike Perez, vice 
president of engineering for Compaq's 
systems division in Houston, Texas, com- 
bined commodity boxes don't necessarily 
equal the capability of a robust server. 
Compaq aims to stay in the mass market 
and doesn't want to build *washing-ma- 
chine-type systems," Perez says. "But we 

| EE still need some amount 
of fault tolerance and 
reliability inside our 
servers." As soon as 
you differentiate clients 
from servers, you’ ve 


moved away from 
RAIS. 


| Clustering 

The unifying environ- 
ment that creates a sin- 
gle system image out of 
a variety of systems is, 
| of course, the network. 
Even if Patterson’s vi- 
sion of commodity 
peers doesn't come into 
widespread use, sys- 
tems on networks will 
ultimately have to be- 


Symmetry 5000 SEGO 
Sequent Computer System 


The Symmetry 5000 SE60 supports as many 
as 30 100-MHz Pentium processors, 
3.5 GB of ECC memory, and up to 
384 5051-2 disk drives, for a 
total of L7 terabytes of storage. 


have as if they are part- 
ners. One promising de- 
velopment along these 
| lines is clustering, 
which is migrating to 
PC LANs from main- 
frames and minicom- 
puters. Clustering pro- 
vides a path to higher 
performance while 
maintaining a single 
system image. 

Digital, which has 
extensive experience 
with clustering VAXes, 
has implemented Win- 
dows NT- based tech- 
nology that can span 
systems built on x86 
and Alpha processors. 
Digital's software lets 
multiple systems linked 
across a LAN (no spe- 
cial hardware intercon- 
nect is required among 
the clustered devices) share a single logi- 
cal address. A benefit is higher availabil- 
ity without the penalty of redundancy. 
“Mirroring wastes a whole system," says 
Dave Glasson, Windows NT marketing 
manager for Digital. With clustering, you 
can use both systems on-line, and if one 
fails, the other takes over." 

Glasson says that centralization is at- 
tractive because it lets system managers 
concentrate CPU, disk, and management 
resources where they will get the biggest 
bang for the buck. “The question is 
whether you have to do this with hard- 
ware," he asks. His conclusion, which is 
reminiscent of Patterson's view, is that 
software is a more cost-effective way to 
agglomerate. “It's easier to justify buying 
cheaper devices and turning them over 
every few years," Glasson says. 

So the mainframe of the future will be 
made of PCs— more robust than ever but 
still not the equal of mainframes—in com- 
bination with other systems. Both the net- 
work and the software will deliver the tools 
to create a virtual mainframe. And users 
will appreciate the best of both worlds. 
" [Our customers] aren't sorry about mov- 
ing computing power closer to end users— 
that's the right thing to do," says Pam 
Casale, director of marketing for enter- 
prise technology at Legent ( Herndon, VÀ). 
" But they want the efficiency and pro- 
ductivity of remote data with the central- 
ization and control of traditional systems." 
In other words, they want it all. B 


Andy Reinhardt is BYTE's West Coast bureau 
chief. 
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The first computers with 
true application sharing. For instant 
collaboration, not isolation. 


Take a look at your average workday. Half of it 
can end up just plain wasted. Sitting in meetings. 
Running to the fax machine. Going through rounds 
of revisions on every document. You know the story. 
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Personal Computing and Communications — PC&C. 
Discover AT&T Globalyst;" the first computers with 
AT&T Vistium" Share Software. It lets you and a client 
or colleague share live Windows" files, g 
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away as easily as if they were 
across your desk. | 

Because they! re from AT&T. Bex in — € service support 

 Globalyst PC&Cs arent some РС Word. November 1994 
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Intel" processor-based technology. 

There are three easy ways to order your AT&T 
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1 800 447-1124, ext.1050 
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ЕТІПТІ ТТУ On-Line Text-Retrieval System 


The British Library's Catalog 


DICK POUNTAIN 


о organizations buried in paper, computerization is 
both a dream and a nightmare. The dream is easily 
accessible company records that exist as electronic 
documents. The nightmare? Transforming current and 
historical paper records into on-line documents can be excruci- 
ating, due to the sheer volume of paper and the variety of formats. 

The British Library has successfully faced this challenge, con- 
verting its massive and unwieldy paper catalogs into an on-line, 
easily searchable resource. Just one of the BL's catalogs fills 
366 volumes of 500 pages each. The catalogs describe a collec- 
tion of some 18 million books (which grows by 1000 books a 
week). The new OPAC (On-line Public Access Catalog) system 
lets researchers perform detailed catalog searches rapidly in a 
multitude of languages. 

The BL’s solution uses personal computer clients running 


Anthony Brickell of 
the British Library ж 


Windows (for multiple font handling). A two-tier client/server 
structure fields queries from the clients and accesses the full- 
text retrieval system. While the fully inverted file index is large 
(about 5 GB), it is fast and contains every word in the catalogs. 
The fact that OPAC was delivered on time and does its job ef- 
fectively offers lessons for companies making the transition from 
paper-based records to electronic documents, especially where 
multiple languages and search capabilities are important. 


A Bibliophile’s Heaven 
The government-funded BL is one of the world’s oldest and most 
important libraries, exceeded in size only by the U.S. Library of 
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Congress, which contains 27 million books, and the Russian state 
library. Of the BL’s 18 million books, about 30,000 are on open 
public access in the famous neoclassic Round Reading Room, 
where Edward Gibbon wrote The History of the Decline and 
Fall of the Roman Empire and Karl Marx wrote Das Kapital. 

There are now several more reading rooms, because the BL has 
taken on the responsibility for housing the nation’s patents, news- 
papers, periodicals, science reference and map libraries, and of- 
ficial government publications. There are also special collec- 
tions, such as the India Office Records, sound archives, and the 
Oriental Collection. The total number of items the BL has charge 
of is a staggering 150 million. 

Every U.K. publisher must, under law, lodge copies of new 
books, magazines, and newspapers with the BL, so the vast col- 
lection is growing. During 1994 alone, 68,000 books and 180,000 
issues of newspapers were added. 

In the dream world of boosters of the 
information superhighway, all this ma- 
terial would already be digitized and 
available on-line. A glance at those num- 
bers, however, suggests that this will take 
years, or even decades, to achieve. Also, 
the collection contains documents in sev- 
eral hundred languages, living and dead, 
many in ancient scripts for which OCR 
scanning is still a distant prospect. 

Cataloging such a collection is an 
enormous task, and it’s here that the BL 
has successfully applied computer tech- 
nology. The BL’s major printed catalog 
was published in 1971 as the “General 
Retrospective Catalog of Printed Books” 
.. in 366 volumes. It and other 

| catalogs are now available 
electronically as the OPAC 
| system. Users of the reading 


Problems with 
bales of paper 
documents? The 
British Library's 
catalog of millions 


rooms can browse OPAC via 
personal computers, some fit- 
ted with touchscreens, run- 
ning Windows-based soft- 


| ware. 
of items goes | OPAC has been installed 
on-line. in the Round Reading Room 


and several others. It's amus- 

ing to speculate how famous 
users of the room's past, say, George Bernard Shaw or William 
Butler Yeats, would have reacted to the glowing monitors. 


Learning the Lessons 
Why did the BL want to computerize? OPAC system manager 
Richard Carpenter says, "We wanted to provide an automated 


Is On-Line 


book-request system to improve the efficiency with which we 
deliver books to our readers, and that more or less dictated that we 
automate the catalog, too.” This long-term goal of fully auto- 
mated book delivery was broken down into three subsystems: 
OPAC, RAS (Reader Admission System), and ABRS (Auto- 
mated Book Request System). 

OPAC was built first. Before going ahead with full develop- 
ment, the BL built a small prototype system based on the BL’s old 
IBM mainframe database and Acorn Archimedes personal com- 
puters as terminals. The prototype system let the development 
team play with some user-interface ideas that found their way 
into the final product, but otherwise the prototype was com- 
pletely scrapped in favor of a clean start. 

The U.K. consultancy firm Hoskyns, working with the BL’s 
own computer staff, carried out the design-and-analysis phase 
for the full OPAC system. In-house staff performed the build-and- 
integration phase, assisted by freelance programmers and proj- 
ect management advisers from Hoskyns. OPAC employed be- 
tween eight and 10 programmers for over three years (four were 
full-time BL employees; the rest were freelance), spending around 
26 worker-years in all. The project’s cost approached £1.8 million 
(US$2.7 million). 

The most obvious lesson learned from implementing OPAC is 
that modularity is the key to managing system complexity. Mod- 
ularity pays off all along the route, from coding through mainte- 
nance to future upgrading. Both hardware and software in the 
OPAC system are modular. 

OPAC employs a split-level client/server architecture that has 
proved effective in balancing out communications loads even 
when using lines of relatively modest bandwidth into the data 
server. Using RPCs (remote procedure calls) turned out to be a vi- 
able way to do networked queries because it simplified the writ- 
ing of the search software and helped isolate the software/hard- 
ware dependencies, allowing for easier upgrades. 

The choice of a full-text retrieval system rather than a more con- 
ventional RDBMS (relational database management system) 
proved invaluable in accommodating a mass of legacy texts in 
variable formats without losing the power to search them at will. 
Full-text retrieval also removed the need to second-guess what 
terms might need to be indexed in new texts, which in the case of 
a library as diverse as the BL would be almost impossible. Many 
businesses could benefit from taking a similar approach. This 
would enable users to retrieve documents using criteria that were 
not thought of when the business first filed them and to answer 
previously unexpected questions. 

During the development of the software, things did not al- 
ways run smoothly. Some of the modules slipped behind sched- 
ule, but OPAC’s modularity helped absorb such delays. For ex- 
ample, the data-server back end was running earlier than expected, 
so the team began loading catalog data before some of the soft- 
ware modules were finished. This saved time that was allocated 


COMPUTERIZING A LARGE MULTILINGUAL CATALOG 


The Problems 


aaj ° A paper-based catalog of 18 million 
3 volumes and a growing collection of 
documents. 


| * Catalog entries are in multiple Шы 
апа alphabets. 


е Require search capabilities on any word in any language, 


е Require fast response to searches. 
ө Users who are not computer-iterate. 
* Intemet access is desired. 


Tho Solution 


1% А twodevel client/server architecture on 
Digital minicomputers running Ultrix, 
using TCP/IP and RPCs as a query 
language. 


Т | © Fulltext word search in multiple 
languages. | 


* User terminals are midrange PEs with touchscreens. 
: $ Windows TrueType fonts display multiple-alphabets.’ 


* The Internet gateway is а Digital minicomputer running 
"Uitrix, 


a The Benefits 

| | * Simplifies catalog additions and 
updates. 

ШЕ e Allows rapid searches of a large catalog. 
4 * Searches in multiple languages. 


"| Enables a follow-on system for book 
—! request and retrieval. 


-" Supports Internet access. 


ee * Modular architecture simplifies 
applications development. 

1] * The two-level client/server architecture - 
handles user interactions and saves the 
data server for handling queries. 


* Using fulltext retrieval rather than an RDBMS simplifies the 
j Importing of masses of variable-format legacy texts. 


* Using a middleware layer can enable Windows clients to 
work effectively in a TCP/IP networking context. — 


* Don't wait for vaporware. Unicode would haye been useful, 


. but OPAC wouldn't be finished yet if the British Library had 


` waited for it. 
* Design with future additions and upgrades in mind. 
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Repairs floppy disks 
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Handling Special Character Sets 


One big challenge for OPAC (On-line Public Access Catalog) was supporting the 
numerous ancient scripts that British Library scholars use, including historical vari- 
ations on Greek and Cyrillic, Egyptian dini А and Hebrew and Arabic (which 


read from right to left). 
They don't include the 


Pras 771 ім available character wat. 


* еъ А {Fi} 
thousands of Chinese апа | OTT әла set and peme 


Japanese pictographs. 
The Oriental Collection 
will be a separate project. 
The Windows-based 
front end made designing 
the base characters 
straightforward, using 
font-building tools like 
Fontographer from 
MacroMedia. Much 
more difficult was han- 
dling the large range of 
diacritical marks these 
ancient scripts require: 
It’s just not feasible to 
create a character set con- 


Press Exiles іс continue 
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OPAC accepts queries written in scripts from previous centuries, such 
as this Old Slavonic. it can also mix character sets freely on-screen 
and needs to support a far wider range of diacritical marks than is 
required for modern languages. 


taining all the permitted letter-accent combinations. Instead, OPAC displays com- 
pound screen characters, with the diacritical marks overprinted at run time. This re- 
quired custom coding of the display drivers. 


for the end of the project. 

The biggest headache proved to be the 
sloth that the software industry has exhib- 
ited toward supporting Unicode, whose 
ability to handle symbols of the many lan- 
guages involved could have simplified the 
creation of OPAC enormously. Neverthe- 
less, the team went ahead rather than wait 
for Unicode and be late, which may offer 
a lesson in how to deal with vaporware. 


What OPAC Does 

The OPAC front end includes a simple 
user interface driven entirely by pressing 
function keys or touchscreen buttons. As 
with the National Gallery project (see “The 
Fine Art of CD-ROM Publishing,” June 
1994 BYTE), the BL’s development team 
discovered that the standard Windows look 
and feel of pull-down menus, scroll bars, 
and dialog boxes is too busy and compli- 
cated for typical library users. 

The main attraction of Windows, apart 
from its low cost and ubiquity, was its 
TrueType font system for supporting the 
variety of ancient scripts the library con- 
tains (see the text box “Handling Special 
Character Sets”). Scholars of ancient-lan- 
guage texts must be able to enter queries in 
the languages and scripts that they are 
studying. Therefore, OPAC needs to cope 
with Roman, Hebrew, Arabic, Greek, 
Cyrillic, and other alphabets on the same 


screen by user selection. 

The user software allows you to frame 
queries based on title, author, publisher, 
date, catalog number, or up to five simul- 
taneous keywords or phrases. OPAC also 
offers proximity searches, thesauri that cope 
with various spellings, and pivot searches, 
so-called because they alter the final desti- 
nation in midsearch by finding more records 
like the currently selected one. 

OPAC forms just part of an integrated 
book-delivery system the BL intends to de- 
ploy in its new library building. The other 
two components are RAS and ABRS, both 
of which are under development, and for 
which OPAC already contains the con- 
necting “hooks.” Once this system is fully 
integrated, you'll sit down at a terminal and 
pass your reader's card through a slot, al- 
lowing RAS to determine what parts of the 
collection you are authorized to see. When 
you've found your desired books within 
OPAC, ABRS will dispatch an electronic 
order so the books can be delivered to you.. 


The OPAC Architecture 

The raw-material catalogs for OPAC were 
widely variable in format. Anthony Brick- 
ell, who is OPAC's workstation system 
manager, explains that "the cataloging 
styles and rules used at different periods by 
various organizations differed widely, es- 
pecially in the matter of subject indexing, 
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17” Nanao monitor back 
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safety against radiation emissions, TCO compli- 
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and affordable — from Nanao. 
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which varied from none at all to standard 
systems like Dewey and Precis.” This 
meant that information fields present in 
post-1971 material are just not present in 
earlier catalog entries, and different fields 
are to be found in the specialized subject 
catalogs. 

Merging these catalogs into one would 
have inevitably meant using only those 
characteristics shared by all and losing 
much of the richness that had evolved in 
the specialized subject catalogs. Thus, the 
OPAC team decided to retain six catalog 
databases: the General Retrospective Cat- 
alog of Printed Books (everything up to 
1971); the General Current Catalog of 
Books (1971 onward); the retrospective 
and current Printed Music catalogs; the 
Science, Technology, and Business cur- 
rent catalog; and a catalog of monographs 
held at Boston Spa. You can’t make di- 
rect searches that cross database bound- 
aries. However, you can switch databases 
and repeat the same search. 

The General Retrospective Catalog alone 
contains 4,361,187 documents and occu- 
pies 5.31 GB of disk space. The other five 
catalogs add up to as much again. (The 
data server has 41 GB of disk storage, but 
this will require continual upgrading.) On 
the other hand, the number of concurrent 
users is quite modest compared to other - 
distributed computer applications (there 
are now only 58 user terminals on the 
OPAC system). 

According to Brickell, "We needed to 
provide fast and powerful searching capa- 
bilities, but it was impossible to predict 
what fields people might want to search 
on—everything is a possible search index. 
This pointed us toward using a full-text 
retrieval system rather than a more con- 
ventional RDBMS like Oracle or Ingres.” 

Accordingly, the BL team built OPAC 
around a full-text retrieval engine called 
BRS/Search, which uses a fully inverted 
file. Inverted file systems (so-called be- 
cause each word of the original text be- 
comes a pointer back into the text) pro- 
vide the maximum possible search power 
because they can locate every single word 
and are fast. For many applications, in- 
verted file systems may not be appropriate 
because of the large amount of disk-storage 
space they consume (see the text box “The 
BRS Text-Retrieval System” on page 68). 
However, to achieve the BL’s two goals of 
completeness and speed, sufficient disk 
space for the search index was a require- 
ment for the system. 

According to Brickell, the BL selected 
BRS/Search primanly for its power. “At 
the time [1990], there were only two or 
three products having the sort of power 
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what else have you sacrificed? 


Sooner or later, as you push the limits of your PCS capabilities, you will 
run into a wall. Memory limits. Drivers that wont load. Crashes. "Out 
. of Memory" messages. And you'll run into this wall 
Р М, whether you have one megabyte in your PC or 16. 
| жайын | Thats why millions of people, from PC gurus to 
y Ў novice users run QEMM'. It fixes memory problems 
ams» and keeps your PC performing at its best. 


Introducing QEMM 7.5 It Makes Room for All the Good Stuff 


Our newest QEMM takes into account the greater demands youre 
putting on ‘conventional’ memory today: device drivers sound cards, 
disk compression, caches, network utilities, CD ROM drivers, etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities. It finds room for all those things so you don't 


have to sacrifice capabilities you want— 

now or in the future, Hot new features 
MemMaker the memory utility E 100% Windows installable 

that comes with DOS 6, does an OK Ш Faster 32-bit memory model 


job of delivering additional memory, 
but it just hasn't kept up with demand- 
ing users. 

Say you wanted to run a mouse, 
sound card, SmartDrive, your DOS 6 
and Novell utilities, and your Microsoft Bookshelf ‘94 CD ROM. You 
couldnt with MemMaker. Not unless you were willing to manually 
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‘tune’ it. And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one ‘K’ of memory makes the difference 
between a program loading or not, you can see where an additional 
140K or so could be vital. 

A side benefit of running QEMM is that with memory ‘elbow 
room’ you get more reliability—fewer crashes and hangs. And some 


programs (especially games) run faster and smoother. 

When you run DOS programs in Windows ОЕММ 75 will pro- 
vide benefits for those programs, too. 
Many productivity programs wont 
even run without it unless you sacri- 
fice drivers and other goodies. 

QEMM 75 comes with a new ver- 
sion of our award-winning memory | 
utility Manifest, which reports detailS Ournew Manif таан 
you cant find out any other way—like analyzer now runs in Windows. 
how Windows and the programs run- And it’s still free with QEMM. 
ning under it are using memory or what software is using your IRQs. 


There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices. Get QEMM 75—the safest, most powerful 
memory manager for Windows, DOS and games. 
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that would be needed for our size and com- 
plexity of application,” he says. “We al- 
ready had a license from a previous British 
Library application.” 

OPAC has a client/server architecture 
distributed over two separate levels of 
servers. The user terminals are 486 per- 
sonal computers (from Dell and Digital 
Equipment) with 4 MB of memory and 
100-МВ hard drives. The terminals con- 
nect by Ethernet LANs to several user 
servers, which in turn connect by Ether- 
net with WAN bridges to a single data 
server that holds the catalog text and runs 
the BRS/Search engine. 

The user servers are Digital 5000/240 
minicomputers that are running both the 
OPAC search software and an Ingres 
RDBMS under Ultrix, Digital s brand of 
Unix. Ingres doesn't hold any catalog text 
but is a sort of query cache: Catalog 
searches pass through to the data server, 
which returns intermediate lists of "hit" 
terms into Ingres. The user servers also 
store volatile session-related data, such as 
users' search histories and usage statistics, 
and static user-interface data, such as the 
multilingual help screens and library hours. 


The data server is a larger Digital 5900 
Ultrix minicomputer, but Brickell says, 
“We may soon need to move up to one of 
Digital's Alpha-based machines, and we'd 
move to an open-systems OSF/] Unix at 
the same time." The design of OPAC's 
software makes such migrations almost 
painless. À second Digital 5900 (the update 
server) duplicates the data server. The up- 
date server handles adding new catalogs 
and updating existing ones off-line. This 
server will eventually also be a backup 
machine in case the data server goes down. 

The user servers are near the terminals 
they serve (each can support up to 20 ter- 
minals): The user server for the Round 
Reading Room is in the same building. The 
data server, however, resides in BL's of- 
fices in London's Soho district, a mile or so 
from each reading room. Thus, BL's en- 
gineers have implemented a WAN using 
British Telecom 64-Kbps digital telephone 
lines, bridged into the various Ethernets. 
Tony Beaumont, one of BL's telecommu- 
nications analysts, has grander plans. "By 
May, we'll have upgraded OPAC's net- 
works to an Ethermet-over-FDDI [Fiber 
Distributed Data Interface] fiber-optic back- 


bone, with British Telecom's 10-Mbps 
LES2 digital lines between the buildings." 
The update server is in Boston Spa. For 
security against theft and hacking, the up- 
date data, on DAT (digital audiotape), is 
transferred via motorcycle couriers between 
the sites. Once the LES2 lines are in place, 
it should be possible to switch the update 
server to “live” on-line operation as a back- 
up system. But the OPAC team is still eval- 
uating how to manage this operation 
The two-tier server structure of OPAC 
provides smooth interactive operation at 
the user terminals by spreading the com- 
munications load in a sensible manner. In 
the early stages of a search, you are com- 
municating almost solely with the user 
server, and the data server is sending only 
small amounts of data. It's only when you 
get close to a final selection that much data 
is transferred from the data server. I tried 
the system at a time when the Round Read- 
ing Room terminals were 90 percent oc- 
cupied. As I scrolled through a long list 
of search hits (9861 texts by Shakespeare), 
there were slight pauses of about a second 
as the data server delivered another 20- 
record chunk. 
Available to the public for 12 
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THE BRS TEXT-RETRIEVAL SYSTEM 


BRS/Search is a full-text retrieval system from Dataware Technologies (Cambridge, MA). 
It’s available for numerous OSes, from Unix, MS-DOS, Windows, and NT, all the way up to 
Cray YMP supercomputers and IBM mainframes. Under development for 12 years, 
BRS/Search has 2000 installations worldwide, including large corporations such as Boe- 


hours on Saturday, OPAC has 
been available for 97 percent of 
its scheduled time. OPAC's soft- 
ware metric routines can accu- 
rately simulate real users. The rou- 
tines run during the evening and 
on weekends to simulate greater 
loads and warn when performance 
is about to degrade, so faster data 
servers can be introduced before 


ing and government institutions such as the U.S. DoD (Department of Defense). 


The full in full-text retrieval refers to the fact that 


BRS/Search indexes every significant word of your 


documents. Thus, the full text is available for you 
to search on rather than just a few keywords. A 
user-created list of undesirable common words 
[e.g and) defines what is considered significant. 
BRS/Search is also a free-text system in that it 
does not assume any fixed record structure, 
though it normally treats documents as being di- 


visible into variable-length paragraphs, sentences, 


and words (the criteria for recognizing these divi- 
sions are also user-definable via a form file). 
BRS/Search works by recording the location of 
every significant word in a document collection. 
When the British Library loads a batch of catalog 
entries into the system, BRS/Search creates a 
sorted dictionary containing every unique word it 
encounters, and from this it creates an inverted 


file that consists solely of pointers to the locations 
of each occurrence of every word in the dictionary. 


(There is actually a third level of indirection, be- 
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cause the inverted file points to a table of byte off- 
sets of separate documents within a single com- 
pressed text file.) 

BRS/Search uses proprietary compression tech- 
niques to squeeze the Inverted file as well as the 
text itself, so the whole indexed database is often 
only 20 percent to 50 percent larger than the un- 
compressed text {many full-text systems more 
than double the data volume). The use of an in- 
verted file makes retrieval by multiple keywords 
and proximity searches fast, because the software 
needs only to compare their occurrence lists in the 
inverted file without searching the text file at all. 

Two features of BRS/Search were important for 
the OPAC (On-line Public Access Catalog) applica- 
tion. First, it makes all its functionality available to 
outside software through a procedure-call inter- 
face. This fit perfectly with OPAC's RPC-based (re- 
mote procedure call) communications method. 
Second, the software allows databases to reside 
across multiple disk volumes. 


they're needed. 


OPAC Software Development 
OPAC's software design is unlike 
many PC-based client/server so- 
lutions, because the problem it 
solves is different from that faced 
by a typical PC LAN. OPAC is 
designed to find needles in hay- 
stacks rather than to shift wagon- 
loads of hay. 

The first unusual feature is that 
OPAC employs TCP/IP as its 
communications protocol, even to 
its Windows clients. The second 
is that it does not employ SQL as 
its query language but rather uses 
RPCs across both levels of servers. 
The choice of TCP/IP (rather than 
NetWare IPX, as used throughout 
the rest of BL’s interoffice LANs) 
made sense because two of 
OPAC's three levels are Unix- 
based and it simplified Internet 
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With CA-Visual Objects, developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera- 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn't stop there. 
The object orientation includes inheritance, polymorphism and encap- 
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that's as fast as lightning. Plus, the reposi- 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 


For More information, Gall 1-800-225-5224, Dept. 14500. 


Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 


New CA-Visual Objects 


2 Computer Associates International, inc., Islandia, NY 11788-7000. “Light Lib" graphic developed in conjunction with Light Lib“ Business for 
Windows | from DFL Software, Inc. All products referenced herein are trademarks of their respective companies. 
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ІЛІП ТТІ On-Line Text-Retrieval System 


access. One of the five user 
servers in the system is called 
NOPAC (Network OPAC), a 
gateway into OPAC from 
JANET (Joint Academic Net- 
work), the part of the Internet 
that all British educational in- 
stitutions use. 

The adoption of RPCs for 
communication was actually a 
second iteration of the design. 
The first prototypes of OPAC 
used an extremely simple de- 
sign based on Unix’s NFS. 
BRS/Search would return the 
results of its searches in a text 
file, which NFS simply 
mapped into the client's file 
space. This NFS scheme 
workedand required minimal 
programming effort, but its 
performance was inadequate. 
The scheme also posed seri- 
ous security problems once 
NOPAC network access ar- 
rived, because it allowed re- 
mote users to manipulate the 
server file systems. 

So the team replaced the 
NFS solution with custom 
software, produced using a 
middleware product called 
Netwise TransAccess Appli- 
cation-Integrator from Net- 
wise ( Boulder, CO). Hoskyns 
had employed it on previous 
projects. 

Netwise TransAccess is a 
C-based development aid that 
provides low-level communication be- 
tween different OS environments, hard- 
ware platforms, and database formats. One 
component, Netwise RPC Tool for Win- 
dows 3.1, lets Windows programs com- 
municate with servers running in foreign 
environments via RPCs that Netwise's 


PC user 
terminal 
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Data server 


fax: (303) 442-3798 


OPAC Modular Architecture 


E 2 a£ 277 


Maintain 
static data 


processing 


routines | 


x nter әсе үде ix Ж. 

Ы ah | spe MT 

a d catalog ia 
oc 


BRS/Search 
engine 


Character-set 
handling 


OPAC is highly modular and distributed at the software level, being built from 16 
modules distributed over three levels of remote hardware. 


RPC Poller maps into ordinary Windows 
messages. Converting low-level network 
activity into messages enormously sim- 
plifies writing Windows client programs. 
Netwise RPC Tool also enables you to 
write Windows server programs accessible 
from remote systems, and supports key 

Windows programming tech- 


ser Tecos ie- Hoskyns Group PLC niques like DLLs, DDE, 
. Cambridge, MA - +44 171 735 0800 OLE, and three levels of ap- 
E (817) тш me plication synchronization 
fax (617) 621-0307 para aaa ^ (і.е.. application asynchro- 
* . (800) 945-4061 nous, Windows synchronous, 
E | Dell Computer Corp. (415) 252-2000 and application synchronous). 
Ji АЛЫН M fax: (415) 626-0554 To apply the Netwise so- 
9 | & ) 338-4400 / Microsoft Corp. lution, you write a short net- 
4) we (512): 3388700 Redmond, WA work specification file, using 
T | (800) 426-9400 a C-like syntax, that describes 
к ее oe тайтын NSE EUG the physical locations of all 
г the procedures your system 


Netwise, Inc. employs. Netwise’s special 
Fouger 00 Б. compiler turns this file into а 
(303) 442-8280 linkable module. Once 


linked, your C code can call 
functions on remote machines 


request 
processing 


Maintain 
static data 


as if they were all part of one 
program, and the network be- 
comes transparent to your 
code. Netwise helps isolate the 
biggest part of OPAC’s code 
from changes of hardware and 
even OS, which will simplify 
server upgrades. 

The figure on this page de- 
picts the overall software ar- 
chitecture of OPAC, with 16 
modules in all. (Note that 
though this diagram highlights 
the physical communications 
links, the linked modules work 
as if they are talking to a 
neighbor, thanks to Netwise 
RPC Tool.) 

Module 10, omitted for 
clarity, consists solely of stan- 
dard Windows routines used 
by many other modules. Mod- 
ule 3, the BRS Interface, iso- 
lates the BRS/Search-depen- 
dent routines from OPAC’s 
own search routines, so that 
OPAC can easily cope with 
upgrades to the BRS engine 
or even a port to another text- 
retrieval engine should the 
need arise. 

The Windows client soft- 
ware was written in Microsoft 
C++ using the SDK (Software 
Development Kit) without any 
object-oriented features. The 
interface code between Ingres 
and BRS/Search is in plain Ul- 
trix C. The interface between 
Ingres and ABRS (to be added) is in C 
with embedded SQL, hence the need for 
module 16. 


The Ultimate Test 

The British Library has surveyed the atti- 
tudes of its users since OPAC went on- 
line, and the overall impression is favor- 
able. A majority have declared themselves 
happy with OPAC’s searching power, but 
many have complained of insufficient on- 
screen guidance and inability to backtrack 
to previous search levels. Both of these 
matters will be tackled in the next soft- 
ware revision. 

Some 6.5 percent of those sampled do 
not use OPAC at all, citing a general dis- 
like of computers. But over two-thirds of 
the users now go to OPAC before the 
printed catalogs, which is the final test of 
acceptance. Ш 


Dick Pountain is a BYTE contributing editor 
based in London. You can reach him on the 
Internet or BIX at dickp@ bix.com. 


New Close-Up Offers Fastest 
Remote Windows Speed 


WinBench 95 Ver 1.0 
by Ziff-Davis Labs Tests 
Remote Windows Speed 


Fastest Modem Communications 
Now Close-Up, two-time winner of 

PC Magazine “Editors’ Choice” award for 
remote communications software, has a 


brand new version that lets you view & The graph on the right shows the speed 
control other PCs by modem —just as if of the three leading remote control 
you were there! programs when transferring Windows 
| screens. As you 
"Version 5.0 Close-Up was fast, but Version 6.0 can see, Close-Up 
has even better Windows performance and added fancies more pixels 
i » ter, meaning 
features to keep it ahead of the pack. you spend less time 
- PC Magazine, July 1994 waiting for Windows 
pane duy mx to transfer. 
Why Is Close-Up So Fast? Non-Intrusive Technology 
Close-Up learns as it works. It uses AI Unlike most remotes, Close-Up's installa- 
(Artificial Intelligence) to compress all tion does not modify any of your sensitive 
Windows video function calls. That's why Windows files, including the SYSTEM.INI 
Close-Up does so well in Windows Bench- апа WIN.INI files, allowing Close-Up 
mark tests (see WinBench 95 chart). and your PC to run at optimal levels. 
Close-Up uses its күң. Photo- 
graphic Memory во that once Close-Up has Use Close-Up and Your Fax 
seen all or part of a Windows screen, it’s 
memorized. Then as screens change, Close- 
ee transmits new unmemorized data. 
Incredibly, with this technology Close-Up 
ets faster & faster the longer you use it. 
Expert System Makes 


Save money by using 
just one modem with 


Communications Easy 
You don't have to be a communications 


expert to get the results of one. Close-Up Close-Up and your fax 
has an Expert System that automatically software. Simply click 
analyzes system components and configures the Close-Up sleep icon. 
your system for maximum speed. What could be easier! 


RISK FREE OFFER Call 805-964-6767 Б“ 


Try Close-Up! If you're not absolutely convinced that Close-Up 6.0 is the fastest 
remote program, we'll give your money back!* Order Close-Up for only $199. 


: O YES! I want to upgrade my communications program to Close-Up 6.0 | 
Enclosed is a photocopy of my communications program disk wA 

: Name 

: Ship to (no Р.О. Box) 


pcAnywhere 122,600 


ХАРЕ А | 
$ e NEW VERSION G0 Ter 
: m 


pixels 


second 


w 200,000 


Close-Up 60 4 


WinBench scores 
(average of 10 runs): 
Close-Up 209,270 


Reachout 101,900 


WINDOWS 
& DOS 


Close-Up saves time & 
money by allowing you 
lo connect between 
PCs running DOS or 
Windows, eliminating 
the need to switch 
between products 
when connecting 
to different PCs. 


150,000 


100,000 


Reachout 4.0 


1 50,000 


Ты. 


: Gy — 2p c ~ | pa 
: Phone. OO 0031/2" 051/4" diskette % p 0% ; p" Lambert | Pa 
: $69.95 + $9.90 shipping (1-2 Day Air) California residents add $5.42 sales tax. АУ М “. | ра 
: О Enclosed is my check. О Visa Cà MC / / / Ep__ jf () - e | Ln 
, Mailto: Noto Lambert Сор, Attn: Upgrade, РО, Box 4085, Santa Barbara, CA 9240 USA Fax S1548569 Modem Remota Communications R^ — P 


We invite you to ісе this test, Modems: Hayes OPTIMA 288 У.С. Соати 
Video: (Host) STB Lightspeed IMB ҮКАМ, (Remote) Diamond Stealth 64 2MB УКАМ. 800 x 600 pixels, 16 
ZiffNet via CompuServe. All products are shipping versions. Т without verification by Ziff, WinBench trademark of Zi 


460 day money-back guarantee if padded directly from 


Circle 90 on Inquiry Card (RESELLERS: 91). 


Windows trademark of Microsoft Corp. 


ortoreLambert. Offer expires 9/30/95. All prices іл US Dollars. Prices exclude shipping. © 1995 Norton-Lambert Corp 
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2 Datapro оп CD-ROM 


Now you gain virtually instant | 


| access to Datapro's product and tech- 

nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 


simple to browse through the table of f 


contents or search by keywords and 
| subject to get fast answers to all your 
| technology questions. And you can 

simultaneously view multiple reports 
| and cut and paste between applica- 
| tions to custom-tailor analyses. 

Available in both Windows and DOS. 


~ 


e 


_IF THIS IS HOW YOU 


А 


KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com- 
puting. Multimedia. ATM. Strategic plan- 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom- 
puter to sort through all the publications 
that end up on your desk. Sure, consul- 
tants can help, as long as you're willing to 
pay as you go. 


Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe- 
cialists and more than 100 expert ana- 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 


An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre- 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain il. 

That's why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help 
them track trends. And vendors turn to 
Datapro to size up the competition. 


Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor- 
mation services, you're always in the 
know no matter what your concerns. 


Product and Technology Services 
© First Looks. Keep tabs on major 
developments in information technology 


® Available on CD-ROM, 


until a complete report is available. 

O User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

9 Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies and other vital issues. 

© Market Overviews. Discover the mar- 
ket's promising vendors and products. 

9 Comparison Columns. The effortless 
way to make side-by-side appraisals. 

© Competitive Oullooks. Put products 
and underlying technology in perspective. 

© Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

© Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor- 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 


Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


Г--------------------------------- 


Product 4 Tech- 


Business Services 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Site Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad- 
dress implementation issues that come 
up in later stages of a project. 


International Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 


Market Research Services 

Northern Business Information, A Data- 
pro subsidiary, Northern Business Infor- 
mation is the world’s foremost strategic 
telecom research company. 


Send for a free demo disk today. 


ОАТАРНО 


Datapro USA, #00 Delran Parkway, Delran, New Jersey USA 
08075, Tel 800-328-2776, Fax 609 764 2812 


Datapro International, McGraw-Hill House Shoppenhangers 
Road, Maidenhead, Berkshire, England 51.6 2QL. gr: 
Tel +44 (0) 628 773277. Fax: «44 (0) 628 773628 En 


Please send me more information on the following Datapro services: 


Consulting Services Other Services 


| nology Services . Datapro Online Help Desk Educational Services 
[ -1 Computer Systems Û Reprints and Assist On Demand Dalapro. 
| J Communications Feature Reports _} Surveys Intemational 

[.] Free Demo Disk O Custom Publishin Р i С. Northem Business 
| g LJ On-Call Consulting ibe ation 
| I'm interested in learning more about Datapro on CD-ROM > 
| Мате н И Манат ЛИ ТЕ eee г ТҮЗТІТІТТІТТІТТІТІ22111111315122133512142211224221241122222222>1224444454 
П  "—— КИШИН ot cto eoi; 
[ Address (91592 t1rRS29692959495)098994391066540469214090P 0400 4a9 AD BOA P DUPRÓNGAMROCAOSAFTES TEMA  TWrTAFRvPOÉFAVOYUuU ў ё кбззһфленбдлйішаһаа LEERS I Фааяз4рағавтфараһвы 
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“We recommend the Action AXP 2' 
as an excellent all-around NT 
workstation.” 

BYTE Magazine, March 1995 


“WHOOSH!” 
Windows Magazine, March 1995 


“4XP275 streaks from the gate, 
shatters records, the stopwatch” 
Government Computer News, 

February 6, 1995 


“Alpha cleans Pentium’s clock” 
Windows Sources, February 1995 


“As good as it gets if you need 
speed” 
PC World, February 1995 


“Action AXP275 runs NT 
at full throtile” 
PC WEEK, November 7, 1994 


The AXP275 offers the 
fastest Win32 performance 
we've seen..." 

Windows Sources, February 1995 


“Every component of this 
computer is representative of 
the best technology available.” 
PC World, February 1995 


The World’s First Personal 
SuperComputer (PSC) 


ШШЕ 


Nothing compares to the computing power same familiar user interface as the MS f 

of the ACTion AXP275 RISC PC—the first Windows operating system, and runs MS NUMBER NINE 
Personal SuperComputer. The PCl—based DOS and all 16-bit and 32—hit Windows „лыр 
ACTion System from BTG uses Digital applications, 


Semiconductor's Alpha 21064A 64-bit 
microprocessor, with a cycle time of 275 
MHz—the fastest processor available today! 


Microsoft: icin? 


Powered by Digital and Microsoft 


Graphics by Nokia and Number Nine 
Storage by Hewlett-Packard and Toshiba 


CANNEL 1м, PEOPLE 


тап COGENT TOSHIBA 


М kin Co 1. | way OGD ind 
Capable of peak execution rates of 555 „еш шн | 
MIPS, its performance is equivalent to a To learn more about the ACTion AXP275 | 
supercomputer. Imagine what you can do or any other of our ACTion System D HEWLETT* a 
with this much computing power! computers, including Pentium, call: PACKARD d 
| tener? 
With Microsoft® Windows NT™ installed, (800) 449-4228 
the ACTion Alpha AXP275 provides the FAX (703) 876-1920 
formerly 

rar 
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1995 Readers’ Choice Awards 


pple’s PowerPC-based Power Mac systems 
became widely available in the past year. Power Mac series 
BYTE readers obviously liked what they | Apple Computer 
saw: The Power Mac family received this 
year's award for Hardware Product of the Year. xd , 

This vote of confidence for the RISC-based PowerPC de- газете! 4Si, Hewlett-Packard 
sign is significant, given our readership’s affection and fasci- (tie) Pentium, intel 
nation for innovative technologies. But stay tuned: The race ThinkPad series, IBM 
promises to get even hotter in the coming year, as Intel’s 


next-generation P6, along with new processors expected from AMD, Cyrix, and ; ретин ы 
NexGen, vie against the PowerPC to power the advanced servers and desktop 5у5- : [РС ан ыы. س‎ 
tems that BYTE readers demand. ` Gateway 4DX2-66 

On the software side, readers recognized IBM's OS/2 Warp for its technical mer- : Gateway 2000 
its and named it 1995's Software Product of the Year. But when they cast their : 
votes in the Operating System/Environment category, their choices more closely : Dimension series, Dell Computer 
matched market realities, and Windows won out over Warp. Perhaps more interest- 3 ProLinea series, Compaq Computer 


ing is the product that didn't make the runner-up list in the operating-systems vot- 


vide the best service; for the second year in a row, Gateway 
2000 topped the list. 
In most categories, the industry leaders either remained on top or jockeyed for 

position among the winners and runners-up. Nevertheless, there are some notable 
| ^ ; newcomers. The Mac programmers among our readership bol- : 
d ve Ta stered the opinions of BYTE's Mac experts and gave Metro- | 
NEYARE werks' CodeWarrior the second-highest number of votes in the j ЖАЛИЙ) series, ТӘМ 
затем; Мас programming-language category (it captured just а few | анде eee 
Runners-up votes less than Symantec’s Think C). Other products new to the 
rankings this year are Ascend, from Franklin Quest; Designer, 
from Micrografx; RAM Doubler, from Connectix; and 
WriteNow, a recent acquisition of Softkey International. 

This year we added two new categories, for color printers and subnotebooks, to 
reflect market trends. By contrast, we no longer rank Mac video boards, given the 
decline of general-purpose cards since Apple began integrating 24-bit color onto 
Mac motherboards. 

Technological advancement continues to define the industry, and few people are 
better judges of what’s significant than BYTE readers. Here, then, are the 50 win- ZA 
ners and runners-up that BYTE readers say are offering the best products on the : | HP 9000 Model 712/60 
market today. 


ing. For first time in the history of our reader polls, MS-DOS didn’t : 
rank at all; Apple's Mac OS (formerly System 7) usurped MS- : 
DOS's second-runner-up status in last year's poll. : [ved m series 
When we polled our readers earlier this year, we asked them to | Beso a 
identify the best products in a total of 40 hardware and software ek : 
categories. We also asked them to tell us what companies рго- i Quadra series, Mac LC, 
: Apple Computer 


Workstation 


: HP 9000 series 
: Hewlett-Packard 


к, 
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Notebook Computer 


ThinkPad 755C 
IBM 


ШІ 


T4900CT, Toshiba America 


Information Systems 


Mac PowerBook series, 
Apple Computer 


Subnotobook Computer 


Contura Aero series 
Compaq Computer 


Liberty series, Gateway 2000 


Portégé series, Toshiba America 
Information Systems 


Hand-Held Computer 


MessagePad series 
Apple Computer 


Sharp Wizard series, 
Sharp Electronics 
HP LX series, Hewlett-Packard 


MultiSync FG series 
NEC Technologies 


ViewSonic 17, ViewSonic 
FlexScan, Мапао USA 


LaserJet 4Si 
Hewlett-Packard 


NEC MultiSync 6FG 
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LaserJet АР, LaserJet 4M 
Hewlett-Packard 


Calor Printer 


DeskJet 1200C 
Hewlett-Packard 


DeskJet 560C, Hewlett-Packard 
BJC-600, Canon Computer Systems 


é 


Video Board 


Diamond Stealth series : 


Diamond Multimedia Systems 


Diamond Viper series, 
Diamond Multimedia Systems 


Graphics Pro Turbo, 
ATI Technologies 


: 
Sportster series : 
U.S. Robotics 


Optima series, 
Hayes Microcomputcr Products 


Courier series, U.S. Robotics 


Apple MessagePad 


05/2 Warp 
IBM 


Office, Windows NT, 


Microsoft 


Word Processor 


Word for Windows 
Microsoft 


H 


WordPerfect for Windows, 
WordPerfect/Novell Applications 
Group 


Ami Pro, Lotus Development 


Word Processor 


Word for Macintosh 
Microsoft 


Spreadshoet 


Excel 
Microsoft 


Runners:op 
Quattro Pro for Windows, 


WordPerfect/Novell Applications 
Group 


1-2-3 for Windows, 


Lotus Development 


Spreadsheet 


Excel 
Microsoft 


Runners-iip 
1-2-3 for Macintosh, 


Lotus Development 


Wingz, Investment Intelligence Systems 


Database Manager 


Access 
Microsoft 


Paradox, Borland International 
FoxPro, Microsoft 


| Database Manager 


FileMaker Pro 
Claris 


4th Dimension, ACI US 
Omnis, Blyth Software 


| Database Client/Server 


NetWare SQL, Novell 
Oracle server, Oracle 


Operating System / Environment 


All Platforms 


Windows 3.1 


Microsoft 


4n 


0S/2 Warp, IBM 


Mac OS (System 7], 
Apple Computer 


f 


Network Operating System 


NetWare 
Novell 


Windows for Workgroups, 


Microsoft 


LANtastic, Artisoft 


Network Operating System 


Macintosh 


NetWare for Macintosh 
Novell 


AppleShare, Apple Computer 
TOPS, SunSoft 


Compatibility First Sight. 


A glance is all it takes. One look, and you 


know your CPU and all your favorite Windows" 


applications are destined for a lifetime of 
productive and peaceful coexistence. 

Because AMD's entire 486 microprocessor 
family, present and future, is 100% Microsoft® 
Windows-compatible. And it says so, right on 
the package. 

We've always been committed to 100% 
compatibility with Windows, the industry's 
leading operating environment. Our com- 
mitment has been confirmed by leading 
independent test labs, like those at PC Week 
and PC Magazine. And that speaks volumes 
to our customers. Including industry leaders 
like Compaq; who sells more PCs than any 
other manufacturer in the world. 


One AMD Place. Р.О. Боз 3441, Bu pop c 1 4 Arn 435 are regiis 
rohn Corporation Compaq is в regiae 


What's more, systems built around our 486 
CPUs are far and away the best value avail- 
able for running Windows. Which shouldn't 
surprise you, coming from АМР? After all, 
we're the second largest supplier of 486 micro- 
processors in the world today. 

For more information on our entire family 
of Windows-compatible 486 CPUs, and the 
systems built around them, contact AMD today. 
One look and you'll know you're making 
the right decision. 


800-222-9323 


(1 


Advanced Micro Devices 


ттар аа а і а ае a registered Uademerh, and Windows and the Windows logo are trackemarks of 


o^. 
Pack 19V. 


ered trademarks 
ered trademark of Compaq Comput 


Borland C++ 


Borland International 
Runners-up 

Visual Basic, Microsoh 
Visual C++, Microsoft 


Programming Language 


CodeWarrior, Metrowerks 
HyperCard, Apple Computer 


Desktop Publishing Program 


PageMaker 
Adobe Systems 


Ventura Publisher, Corel 
Publisher, Microsoft 


Desktop Publishing Program 


QuarkXPress, Quark 
Ventura Publisher, Core) 


Desktop Publishing Program 


Interleaf, Interieaf 
Island Write/Paint/Draw, 


Island Software 


CAD Program 


Generic CADD, Autodesk 
Microstation, Intergraph 
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Presentation Graphics Program 


CAD Program 
Macintosh 
DesignCAD Macintosh 


American Small Business 
Computers 


! 


Persuasion, Adobe Systems 
Claris CAD, Ciaris CA-Cricket Presents, 
Vellum, Ashlar Computer Associates International 


E-Mail/Workaroup Software 


Illustrator, Adobe Systems cc:Mail, Notes, Lotus Development 


Designer, Micrografx 


Graphics Program | 


E-Mail/ Workgroup Software 


cc: Mail 


illustrator Lotus Development 
Adobe Systems Runners-up 

Mail, Microsoft 
FreeHand, Macromedia QuickMail, CE Software 


Project Management 


CA-SuperProject, - 


Harvard Project Manager, 
Softwure Publishing 


Freelance Graphics, 
Lotus Development 


Persuasion, Adobe Systems 
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Microsoft Word for Windows 
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| Contact Manager/PIM 


All Piatforms 


Organizer 
Lotus Development 


Utility Package 


Norton Utilities 
Symantec 


[Macintosh | 
Norton Utilities Mac 
Symantec 
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MacTools, Symantec 
RAM Doubler, Connectix 
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You on ly Piracy is the greatest threat to the world's software industry. 
Developers lose billions in sales to software piracy each year. 
need 


Protect your software and get all the revenue you deserve. 
DN => 


reason to protect with Sentinel: 


It's the worldwide standard in software protection. 


More developers rely on Sentinel® from Rainbow, 
than any other software protection in the world. 


And for good reason. Sentinel performs where it * 
matters most: leading the industry in technology, 
quality, reliability and support. 


So when it's time to protect your DOS, 05/2, Windows, NT, 
Macintosh, UNIX, ХЕМІХ, LAN or CD-ROM application - 
protect with Sentinel. Protect with confidence. 


Call Rainbow for a Sentinel Developer's Kit and a FREE сору 
06 of "The Sentinel Guide to Securing Software." 
150 9002 


Certified 
| Call 1-800-852-8569 | -- - 
| (RAINBOW Securing the future of software 


Rainbow Offices: USA / ASIA / LATIN AMERICA 714/454-2100 ш U.K. (44) 1932 570066 ш FRANCE: (33) 1 47 38 21 21 ш GERMANY: (49) 89 32 17 980 

ARGENTINA: Agn-Aid, S.A 54 1 8030536 CHINA (Eastern): : Shangha Pudong Soft ыл е ПАЦ en BEXSA SPA 39 23 3 ! 00535 MIDDLE EAST: Hoche int'l 44 81 459 8822 SWITZERLAND: IBV AG 41 1741 2140 

AUSTRALIA: LOADPLAN БІ 3 690 0455 аг irt om 14371 iosistemi MOROCCO: Futur & Soft 2122 40 03 97 SWITZERLAND: Sale Compad $A 41 2421 5386 

BELGIUM/LUXEMBURG: £25 32 92 21 11 17 COLOMBIA: Construdata 57 1 236 7341 JAPAN: Giken Shoji Co, Ltd. 81 52 972 E^ NETHERLANDS: IntroCom 31 74 430 105 TAIWAN:Evershine Tech. 886 2 5935201 
GREECE: Byte Computer SA 301 924 17 28 KOREA: red Technologies 82 2 578 328 + 

BULGARIA: KSIMETRO 35 9279 1478 HONG K KONG Conc б 8 Perctesals B57 2515 0018 LEBANON: Natora! Group Corsultants 961 1 494317 SCANDINAVIA: Perico A/S 47 2249 1500 TUNISIA: ASCI 216 1 781 75 

CHILE: ChileSoft Ltda. 56 2 639 8892 HUN GARY: Poly ware dry 76481236 MALAYSIA: рәт Sys. Desen (Mf) Sch ted 60 324 1188 SINGAPORE: Systems Design PTE LTD 65 747 2266 — TURKEY: BIMEKS, Ltd. 90 216 348 3508 

оу s 
CHINA (Northern): CS&5 86 1 8316524 IRAN: Gam Electronics 982 122 22374 MEXICO: трех Comp, SA de C, V 91 800 66 466 — SPAIN: МЕССО 34 3 422 7700 VENEZUELA: HRT-M Osers 58 2 261 4282 
©1994 Rainbow Technologies, Inc. Sentinel is a registered trademark of Rainbow Technologies, Inc. All other product names аге tradernarks of their respective owners. 


Circle 109 on Inquiry Card. 


ACI US, Inc. 

(408) 252-4444 

fax: (408) 252-7765 

Circle 1271 on Inquiry Card. 


Adobe Systems, Inc. 
(800) 833-6687 

(415) 961-4400 

fax: (415) 961-3769 

Circle 1272 on Inquiry Card. 


American Small Business 
Computers, Inc. 

(918) 825-7555 

fax: (918) 825-6359 

Circle 1273 on Inquiry Card. 


Apple Computer, Inc. 
(800) 776-2333 

(408) 996-1010 

fax: (408) 974-9974 

Circle 1274 on Inquiry Card. 


Artisoft, Inc. 

(800) 846-9726 

(602) 670-7000 

fax: (602) 670-7359 

Circle 1275 on Inquiry Card. 


Ashlar, Inc. 

(800) 877-2745 

(408) 746-1800 

fax: (408) 746-0749 

Circle 1276 on Inquiry Card. 


ATI Technologies, Inc. 
(905) 882-2600 

fax: (905) 882-2620 

Circle 1277 on Inquiry Card. 


Autodesk, Inc. 

(415) 507-5000 

fax: (415) 507-5100 

Circle 1278 on Inquiry Card. 


Blyth Software, Inc. 
(800) 346-6647 

(415) 571-0222 

fax: (415) 571-1132 

Circle 1279 on Inu. dry Card. 


Borland International, Inc. 
(800) 331-0877 

(408) 431-1000 

fax: (408) 431-4122 

Circle 1280 on Inquiry Card. 


Canon Computer 
Systems, Inc. 

(800) 848-4123 

(714) 438-3000 

fax: (714) 438-3099 

Circle 1281 on Inquiry Card. 


CE Software, Inc. 

(800) 523-7638 

(515) 221-1801 

fax: (515) 221-1806 

Circle 1282 on Inquiry Card. 


Claris Corp. 

(800) 544.8554 

(408) 987-7000 

fax: (408) 987-3932 

Circle 1283 on Inquiry Card. 
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Compaq Computer Corp. 
(800) 345-1518 
(713) 370-0670 
Circle 1284 on Inquiry Card. 


Computer Associates 
International, Inc. 

(800) 225-5224 

(516) 342-5224 

fax: (516) 342-5734 

Circle 1285 on Inquiry Card. 


Connectix Corp. 

(800) 950-5880 

(415) 571-5100 

fax: (415) 571-5195 

Circle 1286 оп Inquiry Card. 


Corel Corp. 

(800) 772-6735 

(613) 728-8200 

fax: (613) 728-9790 

Circle 1287 on Inquiry Card. 


Deli Computer Corp. 
(800) 624-9897 

(512) 338-4400 

fax: (512) 728-3653 

Circle 1288 on Inquiry Card. 


Diamond Multimedia 
Systems, Inc. 

(408) 325-7000 

fax: (408) 325-7070 

Circle 1289 on Inquiry Card. 


Frame Techriology Corp. 
(800) 843-7263 

(408) 975-6000 

Circle 1290 on Inquiry Card. 


Franklin Quest 

(800) 877-1814 

(801) 975-9992 

fax: (801) 975-9995 

Circle 1291 on Inquiry Card. 


Gateway 2000, Inc. 

(800) 846-2301 

(605) 232-2000 

fax: (605) 232-2023 

Circle 1292 on Inquiry Card. 


Hayes Microcomputer 
Products, Inc. 

(404) 441-1617 

Тах: (404) 441-1213 

Circle 1293 оп Inquiry Card. 


Hewlett-Packard Co. 
(800) 752-0900 

(415) 857-1501 

Circle 1294 on Inquiry Card. 


IBM Corp. 

(800) 426-3333 

(914) 765-1900 

Circle 1295 on Inquiry Card. 


Intel Corp. 

(800) 628-8686 

(408) 765-8080 

Circle 1296 on Inquiry Card. 


WHERE TO FIND 


Intergraph Corp. 

(800) 345-4856 

(205) 730-2000 

fax: (205) 730-5384 

Circle 1297 on Inquiry Card. 


Interleaf, Inc. 

(800) 688-5151 

(617) 290-0710 

fax: (617) 290-4943 

Circle 1298 on Inquiry Card. 


Investment Intelligence 
Systems Corp. 

+44 171 628 6960 

fax: +44 171 638 7528 
Circle 1299 on Inquiry Card. 


Island Software Corp. 
(800) 255-4499 

(415) 884-4400 

fax: (415) 884-4500 

Circle 1300 on Inquiry Card. 


Lotus Development Corp. 
(800) 343-5414 

(617) 577-8500 

fax: (617) 693-0968 

Circle 1301 on Inquiry Card. 


Macromedia 

(800) 288-4797 

(415) 252-2000 

fax: (415) 626-0554 

Circle 1302 on Inquiry Card. 


Metrowerks 

(800) 377-5416 

(512) 346-1935 

fax: (512) 346-3329 

Circle 1303 on Inquiry Card. 


Micrografx, Inc. 

(800) 417-8312 

(214) 234-1769 

Circle 1304 on Inquiry Card. 


Microsoft Corp. 

(BOO) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

Circle 1305 on Inquiry Card. 


Nanao USA Corp. 


: (800) 800-5202 


(310) 325-5202 
fax: (310) 530-1679 
Circle 1306 on Inquiry Card. 


NEC Technologies, Inc. 
(800) 632-4636 

(508) 264-8000 

fax: (508) 264-8673 

Circle 1307 on Inquiry Card. 


Novell, inc. 

(800) 638-9273 

(801) 429-7000 

fax: (801) 429-5373 

Circle 1308 on Inquiry Card. 
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Oracle Corp. 

(800) 672-2531 

(415) 506-7000 

fax: (415) 506-7200 

Circle 1309 on Inquiry Card. 


Quark, Inc. 

(800) 788-7835 

(303) 894-8888 

fax: (303) 894-3399 

Circle 1310 on Inquiry Card. 


Sharp Electronics Corp. 
(800) 237-4277 

(201) 529-8200 

Circle 1311 on Inquiry Card. 


Softkey International 
(BOO) 227-5609 

(404) 514-6300 

fax: (404) 427-1150 

Circle 1312 on Inquiry Card. 


Software Publishing Corp. 
(800) 336-B360 

(408) 986-8000 

fax: (408) 980-0729 

Circle 1313 on Inquiry Card. 


Sun Microsystems, Inc. 
(800) 786-0404 

(408) 276-1931 

Circle 1314 on Inquiry Card. 


SunSoft, Inc. 

(800) 227-9227 

(415) 960-3200 

fax; (415) 961-6070 

Circle 1315 on Inquiry Card. 


Symantec Corp. 

(800) 441-7234 

(408) 253-9600 

fax: (БОЗ) 334-7474 

Circle 1316 on Inquiry Card. 


Toshiba America Information 
Systems, Inc. 

(800) 334-3445 

(714) 583-3000 

fax: (714) 583-3800 

Circle 1317 on Inquiry Card. 


U.S. Robotics, inc. 

(800) 342-5877 

(708) 982-5151 

fax; (708) 676-7323 

Circle 1318 on Inquiry Card. 


ViewSonic, Inc. 

(800) 888-8583 

(909) 869-7976 

fax: (909) 468-1202 

Circle 1319 on Inquiry Card. 


WordPerfect/Novell 
Applications Group 

(800) 321-4566 

(801) 429-7000 

fax: (801) 228-5077 

Circle 1320 on Inquiry Card. 
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Phaser 340 


Color Laset 


PRINTER PRICE 


phaser 340 
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Color is color, unless 


it's brilhantly practical. 


It’s the business printer you've been waiting for. 750 sheets and let it run overnight. That's robust. Cost? At 
Professional color so reliable, inexpensive and easy to use, it's a $4,995, nothing in its performance range even comes close. 
practical office tool. Speed? It's the world’s fastest color printer at Best of all, it's from Tektronix, a Fortune 500 leader, -— 
4 color pages per minute. Cost? Full text pages on plain paper at world-class color printers for 13 years. cep 
3¢ each. Color for 116 on office papers. Simplicity? If you can The Phaser 340 Color Printer. cm y 
load a stapler, you’ ve mastered this machine. Reliability? Add So practical, it’s brilliant. 


Tektronix 


© 1995 Tektronix, inc. All rights reserved 
Circle 116 on Inquiry Card. 


ZEOS Can 
Ship Today! 


Tired of waiting and waiting for your new PC? Wait no more. With our special Computers Now!® program many of our 
award-winning and most popular packages can be shipped the same day you call. 


it’s As Easy As: Buy With Confidence 
Choose the ZEOS system package you want. Not only are you getting a ZEOS PC fast, you're getting a 
(A sampling of what's available is shown.) fast PC. ZEOS has earned dozens of top industry awards for 


power and performance, besting the competitors time and 

time again. With an awesome price, ZEOS computers are 
your best value. 

е) Upon credit approval, we'll ship your system the That's not all. ZEOS gives you the best sup- 

same day you order!" port in the business—for an even better value. 

Our Guarantee To You: In fact, ZEOS has earned seven PC Magazine 

If we accept your order for immediate Readers' Choice for Service & Reliability awards. And 


For same day shipping, call ZEOS at 800-554-5226 
before 1 p.m. Central Time, Monday Friday. 


shipment and fail to ship your system ZEOS was the first to provide 24-hour toll-free technical 
under the conditions outlined, we will ship it support— 365 days a year—for quick and accurate answers to 
at our expense as soon as it is ready." all your technical questions. 


To order your high-performance PC, call a ZEOS Systems 


N i itor? 
eed A Bigger Monitor Consultant today at 800-554-5226. 


We can upgrade your Computers Now! desktop or vertical 
system with a larger monitor—and still ship it the same day 
you order!* 


Pantera ™ 

486DX2-66 

$1645 

Pentium-60 

$1945 Pantera" 
E set Ium "ex 

E ДЕ $1 995 ашасыз $239 5 : 
Package #2: Discovery" MM: 
» 8MB RAM > 8MB RAM, 256K SRAM cache > 8МВ ВАМ 
> 528MB local bus IDE hard drive, 120K cache » 528MB local bus IDE hard drive, 120K cache » 528MB local bus IDE hard drive, 120K cache 
> 4X CD-ROM drive, 35" 1.44MB floppy drive > 4X CD-ROM drive, 35" 1.44MB floppy drive >» 4X CD-ROM drive, 3.5" 1.44MB floppy drive 
> Diamond Stealth 64-bit PCI local bus graphics card > 14,400 bps send/receive fax modem >» Stereo sound card and speakers 
with IMB DRAM > Diamond Stealth 64-bit PCI local bus graphics card > 14,400 bps send/receive fax modem 
>» 14”SVGA color monitor with 2MB VRAM upgrade > Diamond Stealth 64-bit PCI local bus graphics card 
> 6-bay desktop case > 15" SVGA color monitor with IMB DRAM 
> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse > 6-bay desktop case > lá"SVGA color monitor 
> MS-DOS 62, Windows for Workgroups, Microsoft Mouse > 6-bay desktop case 
> Lotus SmartSuite > MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 
> Lotus SmartSuite 

*Orders must be for Computers Now! ایس ما ملب لادی‎ oe od configurations, please call to confirm your system $ on the ВЫ. liei aa ышан натты ны 
svillable as long as montiors remain in stock. Other ZEOS systems and configurations take slightly longer -abous a week. Credit cars are subject to authorization. Orders must be recehed by 1 p.m. Central Time, M- 


Purchase orden are subject to Business leasing programs available АІ prices. specifications and sradlability ase subject to change without notice: call to contin these and warranty details. Prices do not inchude shipping. АП products and company names are trademarks or registered 
trademarks of their respecte 255 and Contents art regbtered trademarks, Computers Now! bs а registered servicemaric 2-Сал] is я servicemark Ambra, Pantera and ZPOS Meridian trademarks of ZEOS international Lid. © 1995 2206 International Lid, 1301 Industrial Bead, Minneapolis, 
MN $5413 USA. ZEOS и а publicly traded company (NASDAQ symbol: ZE0S). NOW2-BYT-5505 


Pantera™ 
486DX2-66 
$2145 
Pentium-75 
$2495 
Pentium-90 
$2795 
Package #3: 


> 16MB RAM 

> 850MB local bus IDE hard drive, 256K cache 

> áX CD-ROM drive, 35" 144MB floppy drive 

> Diamond Stealth 64-bit PCI local bus graphics card 
with IMB DRAM 

> 15" SVGA color monitor 

> 6-bay Case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Pantera™ 
Pentium-75 
$2895 


Pentium-90 


$3195 


Pantera™ 


Pentium-75 
$2595 
Pentium-90 
$2895 


Editors’ Choice: 


> 16MB RAM, 256K SRAM cache 

> 528MB local bus IDE hard drive, 120K cache 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Diamond Stealth 64-bit PCI local bus graphics card 
with 2MB VRAM upgrade 

> 15” SVGA color monitor 

> 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Pantera™ 


Pentium-75 
$3118 
балым rn nf + | Pentium-90 


ime WÜ 3418 


Discovery Plus: 


> 16МВ RAM, 256K SRAM cache 

> 850MB local bus IDE hard drive, 256K cache 

> 4X CD-ROM drive, 35" 1.44MB floppy drive 

> Stereo sound card, high-power speakers w/subwoofer 

> 14,400 bps send/receive fax modem 

> Diamond Stealth 64-bit PCI local bus graphics card 
with IMB DRAM upgrade 

> 15“5УСА color monitor 

> 6-bay desktop case 

> MS-DOS 62, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Ambra™ 

меш Ee 486DX2-66 
sees 61395 

Рас kage #2: 

> 8MB RAM, 128K SRAM cache 

> 528MB hard drive with 120K cache 

> 35" 1.44MB floppy drive 

> On-board VESA local bus video 

> 14” SVGA color monitor 

> 4-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612-362-1212, 
Government: 800-245-2449, ZEOS Information Systems, Inc. GSA &GSO0K94AGS5176. Purchase 
Orders, MasterCard, VISA, Am Ex, Discover, Z-Card, COD and leasing programs. 


» |6МВ RAM, 256K SRAM cache 

> 528MB local bus IDE hard drive, [20K cache 

> 4X CD-ROM drive, 35" 1.44MB floppy drive 

> Stereo sound card and 

> Diamond Stealth 64-bit PCI local bus graphics card 
with 2MB VRAM upgrade 

> 17" SVGA color monitor 

> 10-bay vertical case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Meridian™ 400C 
486DX2-50 
$2595 
DX4-100 
$2995 
Package #3: 

> 8MB RAM 

> 350MB IDE hard drive 

> External 3.5” 1.44MB floppy drive 

> 79” DSTN color VGA display 

> Custom carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 

> Lotus Organizer 


» 78" x 10.2"x 17", 39 lbs. 
For active matrix display, add $700 


Circle 124 on Inquiry Card. 


800-554-5226 


24 Hours a Day • 365 Days a Year 


Pantera™ 
Pentium-75 
$2745 
Pentium-90 
$3095 
Pentium-100 
$3295 


> 16MB RAM, 256K SRAM cache 

> 1GB local bus IDE hard drive, 256K cache 

> 4X CD-ROM drive, 35" 1.44MB floppy drive 

> Diamond Stealth 64-bit PCI local bus graphics card 
with 2MB VRAM upgrade 

> 15 " SVGA color monitor 

» 6-bay desktop case (Pentium-75) 
10-bay vertical case (Pentium 90 & 100) 

» MS-DOS 62, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Pantera™ 

Pentium-75 
$3495 
9 Pentium-90 
“2 $3795 
Pentium-100 
$3995 


ы ті 
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Best MM Supreme: 


> 24MB RAM, 256K SRAM cache 

> 1GB local bus IDE hard drive, 256K cache 

> 4X CD-ROM drive, 35" 1.44MB floppy drive 

> Stereo sound card, high-power speakers w/ subwoofer 

> Diamond Stealth 64-bit PCI local bus graphics card 
with 2MB VRAM upgrade 

> 17” SVGA color monitor 

> 10-bay vertical case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Meridian™ 800C 
486DX2-50 
$2795 
DX4-100 
$3195 


Package #3: 


> 8MB RAM 

> 350MB IDE hard drive 

> Internal 35" 1.44MB floppy drive 

> 10.3" dual-scan color VGA display 

> Custom carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 
» Lotus Organizer 

» 89" x 117"x 19”, 63 Ibs. 

For active matrix display, add $800 


ZEOS 


What Makes HASP 
the Best 


Protection $ 
Your Software 
Can Get? 


" Aladdin's HASP has helped us increase our revenues by providing 
us with extremely reliable and user-friendly protection for our 
software. In addition, Aladdin's service and technical support are 
simply first class." 

Frank LaMonica, Chairman, Vibrant Graphics 


“Quark/QSS has chosen HASP and MacHASP to protect 
QuarkXpress? in our most demanding markets, because we believe 
that Aladdin's products meet the high standards of reliability, 
compatibility and security required for these markets." 

John MacMonagle, Purchasing Manager, Quark/QSS 


7 MacHASP™ - The Professional Software Protection System for the Macintosh 


" Aladdin's HASP gives our customers the key to protecting their 
investment in software development." 
David Assia, CEO, Magic Software Enterprises Ltd. 


"We have been most impressed with the quality of the HASP keys, 
as well as with the excellent support provided by Aladdin. We have 
tried a number of protection methods, but for ease-of-use, cost, and 
reliability, we keep coming back to HASP." 

Jeremy du Plessis, Director, Indexia Research 


© Aladdin Knowiedge Systems Ltd. 1985-1995 (12.94) 


Since 1984, thousands of leading developers 
in over 60 countries have chosen HASP to 
protect their software. Why? Because HASP's 
security, reliability, and ease-of-use led them 
to a simple conclusion: HASP is the most 
effective software protection е available. 
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Software "- is cit anna over 

512 billion a year іп lost revenues. To date, 
over one million HASP keys have been used to 
protect billions of dollars worth of software 
worldwide. 


Call us today to find out how HASP can help 
increase your revenues. 


1-800-223-4277 


ALADDIN 


The Professional's Choice 


North Aladdin Software Security Inc. 


America Tel: (800) 223 4277, (212) 564 5678 
Fax: (212) 564 3377 
E-mail: sales? hasp.com 

Inti Office Aladdin Knowledge Systems Ltd. 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin @aladdin.co.il 

United Aladdin Knowledge 

Kingdom Systems UK Ltd 
Tel: 01753-622266, Fax: 01753-622262 

France Aladdin France SA 


Tel: 1 40 85 98 85, Fax: 1 41 21 90 56 


ТТ 9E B Australia Conlab 3 8985685 Ш Benelux Aladdin Benelux 08894 19777 Ш Czech Atlas 2 766085 Ш Chile Micrologica 2 222 1388 
27 B Denmark Berendsen 39 577300 BP Egypt Zcineldein 2 3604632 Ш Finland [D-Sysems 0 870 3520 Ш Germany CSS 201 278804 

B Greece Unibrain | 6856320 Ш Italy Partner Data 2 26147380 E Japan Athena, 3 58 213244 Ш Korea Dae-A 2 848 4481 Ш Mexico SiSoft 5 5439770 

Pu No oe $ UE B New Zealand Training , 4 5666014 BB Poland Sysiherm 61 480273 BB Portugal Futurmatica 1 4116269 B South Africa D Le Roux, 11 886 4704 
e re 


COMPATIBLE W Spain PC Hardware, 3 4493193 Ш Switzerland Opag 61 7169222 Ш Tatwan Teco 2 555 9676 Ш Turkey Mikrobeta 312 467 7504 


Circle 61 on Inquiry Card. 


ТОМ R. HALFHILL 


anoramic video technology— 
(Ф perhaps the first new form of 

photography to be invented 
in this century—puts you in the mid- 
dle of a wraparound, photo-quality, 
virtual-reality world with no need for 
helmets, goggles, or gloves. Apple’s 
QuickTime VR, unveiled in June 1994, 
gained national attention when NBC 
News adapted it to create panoramas 
of crime scenes during the murder tri- 
al of O. J. Simpson. Simon & Schus- 
(еге CD-ROM, titled Star Trek: The 
Next Generation Interactive Technical 
Manual, was the first retail product to 
use QuickTime VR. Released in No- 
vember, the Star Trek CD-ROM (see 
“Books and CD-ROMs: Star Trek 
Meets QuickTime VR,” March BYTE) 
quickly sold more than 200,000 copies. 

Developers of game and education- 
al software love this technology be- 
cause it enables them to photograph 
scenes that aren’t practical to render 
artificially, WNET, a PBS station in 
New York, is using QuickTime VR to 
create a panoramic tour of the Serengeti 
Plain in Africa. Sumeria, a multimedia 
developer in San Francisco, is work- 
ing on QuickTime VR tours of Mayan 
ruins in Central America. 

Businesses can use panoramic videos 
to familiarize employees with the lay- 
outs of mazelike factories or offices. 
Law-enforcement agencies can use pan- 
oramas to train SWAT teams. And ul- 
timately, it’s possible that panoramas 
photographed with tiny fiber-optic lenses could open interior 
spaces, such as the human body, to interactive exploration. 

Although QuickTime VR panoramas can be displayed on Win- 
dows PCs as well as on Macintoshes (the Star Trek CD-ROM 
is available for both platforms), the special authoring tools run 
only on a Mac. That limitation prompted Microsoft to embark on 
a crash program last October to make its own version of Quick- 
Time VR. The result, Surround Video, is scheduled for release 
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Bic video, using — / 
Apple's QuickTime VR and— 7" In some respects, Surround 
Microsoft's Surround Video, 
enables photo-quality 
virtual reality on your 
computer screen 


ql asan SDK (Soft- 
Р ware Development 
~ Kit) this spring. 


Video is not as advanced as 
QuickTime VR (see the table 
“QuickTime VR vs. Surround 
Video” on page 89). To users, 
however, it appears very sim- 
ilar to QuickTime VR on the 
screen, and it will almost cer- 
tainly attract developers. 
Four characteristics, listed 
below, set panoramic video apart from previous technologies. 


* Unlike other forms of virtual reality, these panoramas аге not 
limited to computer-generated images. QuickTime VR and Sur- 
round Video use digitized photos of real-world scenes (although 
they can also use rendered images or combine elements of both). 
* Despite their misleading names, QuickTime VR and Surround 
Video do not require motion-video footage. (But conventional 
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video and animation сап be used as lay- 
ers on the backgrounds.) Since the pan- 
oramas are derived from still photos, they 
don’t restrict you to viewing a scene in 
any predetermined linear sequence. Navi- 
gation is completely interactive. 

“ Panoramic video is the only way to map 
360-degree panoramas onto a flat surface 
(in this case, a video screen) without dis- 
tortion. Photographers have been shoot- 
ing panoramas since the nineteenth cen- 
tury, but true 360-degree photos suffer 
from optical distortion unless you bend 
them into a cylinder and view the panora- 
ma from inside. QuickTime VR and Sur- 
round Video automatically correct that dis- 
tortion through software. 

* Panoramic videos are interactive in ways 
that are impossible without a computer. 
For instance, developers can link panora- 
mas together so users can change view- 
points by clicking on predefined hot spots. 
Also, QuickTime VR lets you zoom a pan- 
orama to higher magnifications and view 
objects from any angle. (Early versions of 
Surround Video lack these capabilities, 
but Microsoft says it will add them soon.) 


Inside a Panorama 
Imagine a virtual environment in which 
you can view any portion of a 360-degree 
panorama—a wraparound photographic 
image of a real-world scene. You can pan 
the image left or right in a complete circle. 
Now add the ability to zoom in for a clos- 
er look at small details. You can examine 
selected objects in the panorama from any 
angle and even shift your position to oth- 
er viewpoints, just as if you were actually 
there. Now imagine that you can achieve 
this virtual reality without any special gear 
except the computer on your desk. Ар- 
ple's QuickTime VR and Microsoft's Sur- 
round Video, two similar versions of the 
new panoramic video technology, provide 
all this and more. 

Navigating through a panoramic video 
is as easy as pointing and clicking with a 
mouse. The image on the screen represents 
a small portion of the entire 360-degree 
view—usually about 70 degrees, depend- 
ing on the focal length of the lens used to 
take the original photos. To move your view 
of the panorama in any direction, you sim- 
ply move the mouse cursor toward that edge 
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of the screen. Horizontal panning is infinite 
ineither direction; vertical scrolling is lim- 
ited to the field of view captured by the cam- 
era's lens (more on this later). 

To examine part of a scene at closer 
range, you can zoom to higher magnifica- 
tions. The current state of the technology 
lets you magnify the image about two to 
four times. QuickTime VR automatically 
applies an antialiasing filter to smooth out 
the jagged lines caused by pixelation at 
these higher magnifications. 

Most panoramas contain predefined hot 
spots that allow you to change viewpoints 
or examine certain objects in more detail. 
When you point at a hot spot with the 
mouse, the cursor changes to indicate what 
you can do. For example, if the developer 
linked multiple panoramas together, you 
could jump from one view to another sim- 
ply by clicking the mouse on the appro- 
priate spot. Another type of hot spot lets 
you "pick up" and examine certain objects 
from any angle. To enable this effect, the 
developer must photograph these objects 
separately and link them to the general 
panorama. 


The QuickTime VR developer - cs 
feeds digitized PICT files of 
im vues T "EE ML 
overlapping photos 
program. Sttcherjonsthe A cf аы“ 
photos together, eliminates 
Delete redundant information; 
redundant details between add cylindrical distortion 
frames, aligns the edges, | 
After stitching: 
and applies cylindrical 360-degree cylindrical panorama 
distortion to re-create the | 
entire 360-degree scene as | To shoot a panorama with an ordinary camera, the photographer must rotate the camera 
around the nodal point {i.e., the optical center) of the lens and overlap the frames slightly. 
a continuous strip. 
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When you click on one of these objects, 
a special window opens on the screen, the 
object enlarges to fill the window, and you 
can rotate the image 360 degrees horizon- 
tally—and nearly as much vertically. This 
feature suggests all kinds of possibilities. 
For instance, a panoramic tour of a muse- 
um could allow you to pick up and exam- 
ine artifacts that normally would be off- 
limits to visitors. 

Apple and Microsoft are currently add- 
ing even more capabilities. Developers 
will soon be able to combine video footage 
with interactive environments by overlaying 
QuickTime or АУІ (Audio Video Inter- 
leave) movies on panoramic backgrounds. 
Apple is perfecting an enhancement, called 
localized sound, that links prerecorded 
audio to your real-time video navigation. 
In one of Apple’s demonstrations, you can 
scroll around a panorama of a beach scene. 
When a beach cottage comes into view, 
you can hear the faint sounds of voices. If 
you zoom in for a closer look, the voices 
become more distinct and combine with 
the sounds of a party. When you zoom 
back out, the sounds get softer again. 


For Experts Only 

Although viewing and navigating through 
а panorama are easy, Creating one is a dif- 
ferent matter. For now, the authoring tools 
and photographic skills required for this 
task are beyond the capabilities of most 
users. Someday these tools may become 
as easy to use as morphing programs, but 
until then, only the most advanced users 
and professional developers will be able 
to create panoramas. 

The first step in the process is to shoot 
the pictures. This is where Surround Vid- 
eo differs significantly from QuickTime 
VR. Surround Video requires a special pan- 
oramic camera that rotates in a circle while 
continuously exposing a strip of film that 
moves in the opposite direction. In other 
words, instead of snapping a normal pic- 
ture, the camera optically scans the image 
onto the film to make a strip that’s about 
7 inches long. (See the figure "How а Pan- 
oramic Camera Works" on page 88.) 

QuickTime VR also lets you use a pan- 
oramic camera, but doesn't require it. In- 
stead, Apple has sophisticated software 
tools that can assemble a panorama from 


а series of still photos taken with an ordi- 
nary camera. The key to this process is a 
program called Stitcher, which automati- 
cally joins the individual photos together 
to make a seamless 360-degree view. 

No matter which kind of camera you 
use, the result is the same: an image with 
a very wide aspect ratio that encompasses 
a 360-degree view of the original scene. 
Apple does it with software, while Micro- 
soft does it with hardware. Apple's ap- 
proach offers more flexibility because you 
can take pictures with almost any camera, 
lens, or film format. (In fact, Apple has 
produced panoramas with inexpensive dis- 
posable cameras.) But Apple does пог rec- 
ommend using a still-video camera, such 
as the Canon RC-570, or a low-resolution 
digital camera, such as the QuickTake 100, 
or a frame-grabber with videotape. These 
devices don't deliver enough resolution to 
withstand magnification. 

Shooting pictures for a QuickTime VR 
panorama is a bit tricky. First, the lens has 
to be of a rectilinear design, which includes 
most lenses for general photography, ex- 
cept for fish-eye lenses. The curvilinear 
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images produced by fish-eye lenses won't 
work with the Stitcher program. Rectilin- 
ear lenses are designed to keep straight 
lines straight. (Apple recommends Sig- 
ma's 14mm f/3.5 and Nikon's 15тт 
f/3.5.) To include as much vertical space as 
possible, you should turn the camera side- 
ways, even though this increases the num- 
ber of pictures required to cover the 360- 
degree field. A 15mm lens is wide enough 
to cover that field in as few as eight frames, 
but Apple recommends shooting 12 frames 
of each scene to allow plenty of overlap. 
When shooting these pictures, you have 
to rotate the camera around the nodal point 
(i.e., the optical center) of the lens. Other- 
wise, each frame will record a slightly dif- 
ferent viewpoint, and the panorama will 
appear to jump when the user pans across 
the image. This is especially true if the 
scene includes objects that are close to the 
camera, because the parallax error between 
frames will be more obvious. 
Unfortunately, tripod sockets are usu- 
ally near the focal plane, not the nodal 
point. And the nodal point might not co- 
incide with the physical center of the lens. 
To get around this problem, you need a 
special tripod head that makes it easier to 
visually identify the nodal point and ad- 
just the camera's position. Apple is work- 
ing with a manufacturer to produce one 
that is specially suited for QuickTime VR. 
You can skip all this trouble by using 
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A panoramic cámera, described at left, 
takes a 360-degree image on a single 

| photograph. Above is a sample panoramic 
| photograph of the Brookdyn Bridge. 


E a panoramic camera, which auto- 
| matically rotates around a fixed 
| nodal point. But such cameras 
EMI have problems of their own. Only 
EN the most expensive models have 
| interchangeable lenses, so you're 
И restricted to a single perspective. 
| These lenses are not very wide, 
ЕЙ so the vertical field of view is lim- 
ited. And if you aren't careful, you 
might catch yourself in the picture. 

To digitize the long filmstrip from a pan- 
oramic camera with enough resolution to 
support high magnifications, you have to 
use an expensive drum scanner that's big 
enough to accommodate the strip. Stan- 
dard film scanners won't work, and flatbed 
scanners aren't recommended. 


A Stitch in Time 
The best way to digitize photos for a Quick- 
Time VR panorama is to scan the film onto 
a Kodak Photo CD, which yields resolu- 
tions as high as 2048 by 3072 pixels at a 
color depth of 24 bits. That much resolu- 
tion is overkill, however, and file sizes are 
large (more than 200 MB) when a dozen or 
more frames are stitched together. 

QuickTime VR panoramas typically use 
the Photo CD base resolution of 768 by 
512 pixels at 24 bits. If you stitch togeth- 
er 12 pictures, the resulting strip is a PICT 
file that's about 768 pixels high by 2496 
pixels wide (after redundant information 
between frames drops out). Apple uses the 
Cinepak codec in QuickTime to compress 
this file down to a manageable 520 to 800 
KB. (Surround Video panoramas are un- 
compressed and average about 1.4 MB, 
because on-the-fly decompression would 
impair playback performance.) 

Apple's Stitcher program is mostly au- 
tomatic, but it does require some inter- 
vention by the developer. Among other 
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things, you must tell the program whether 
the camera was oriented vertically or hor- 
izontally and how much overlapping area 
between frames should be analyzed when 
the edges are joined together. 

As long as those areas contain sufficient 
detail, Stitcher does a good job of match- 
ing the seams and eliminating redundant 
information. For example, if the right edge 
of one frame and the left edge of the next 
frame both include the same object — such 
as a doorknob— Stitcher can figure out 
that the object should appear only once in 
the panorama and deletes the overlapping 
portion. Stitcher also blends exposure dif- 
ferences between frames, so you can shoot 
the pictures at slightly different settings 
to maximize highlight and shadow details 
in different parts of the scene. 

To align the seams, Stitcher applies cy- 
lindrical distortion across the entire im- 
age. This might appear counterintuitive— 
why shoot the pictures with a rectilinear 
lens if you're going to add distortion later? 
However, cylindrical distortion is neces- 
sary to produce a continuous, seamless 
image in which details along the frame 
boundaries match up perfectly (see "How 
Apple's Stitcher Tool Works" on page 86). 

The result is a very wide image that's 
virtually identical to the cylindrically dis- 
torted filmstrip exposed by a panoramic 
camera. If you could join the ends of this 
strip together and stick your head inside 
the cylinder, you'd see an undistorted 360- 
degree view—which is exactly what the 
playback software does when it displays 
the panorama on the screen. 

QuickTime VR and Surround Video can 
work with any digitized images, not just 
photos. If you'd rather create an artificial 
world, you can use a rendering program 
instead of a camera. You can also use an 
image-editing program to modify the pan- 
orama or combine photographic images 
with rendered graphics. 


Finishing Touches 
Once you have a panorama, the next step 
is to define the hot spots that link it to oth- 
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er panoramas (if апу). Apple and Microsoft 
provide tools for creating these links. Ap- 
ple’s tool is a HyperCard program called 
Scene Editor. Using a standard paint pro- 
gram, you draw solid colors over areas of 
the panorama that will be hot. Each color 
marks a different hot spot, so they can be 
irregular shapes and noncontiguous. Ar- 
eas that aren’t hot are erased, yielding a 
white-background mask that Scene Edi- 
tor links transparently to the panorama. 
In addition to linking panoramas to- 
gether, you can use Scene Editor to assign 
hot spots to objects. (Microsoft says it will 
add this feature to Surround Video, too.) 
QuickTime VR can display a magnified 
view of an object, and the user can rotate 
the image in any direction. Of course, this 
assumes the developer has already photo- 
graphed the object from every angle. 
This process requires about 500 images 
of the object. To make it easier to shoot 
these pictures with the proper alignment, 
Apple has a so-called bread-box ng that 
aims a camera along any angle at an object 
in the center of an imaginary globe. (The 
rig acquired its name because it accom- 
modates objects as large as a bread box.) 
The camera can shoot pictures while tra- 
versing imaginary latitudinal lines around 
the object. Each of the approximately 15 
lines requires 36 pictures to cover the en- 
tire object. Since these close-up images don't 
require the high resolution of a panorama, 
they can be taken with a video camera and 
a frame-grabber—which is faster and more 
economical than shooting 500 pictures with 
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a 35mm camera. Another QuickTime VR 
tool, Object Maker, converts these 500 views 
into a QuickTime movie file that the user 
can manipulate interactively. 

The final step of the process is to pack- 
age the panoramas, hot-spot masks, ob- 
ject views, layered movies, sounds, and 
other elements into a format that the Quick- 
Time VR or Surround Video playback soft- 
ware can handle. Again, both Apple and 
Microsoft supply tools for this purpose. 

QuickTime VR panoramas convert from 
PICT files to standard QuickTime MOOV 
files. During compression, the panorama is 
sliced into vertical strips measuring about 
768 pixels high by 104 pixels wide. To re- 
duce memory requirements, only part of 
the panorama initially loads into RAM. 
Additional strips load into memory when 
the user pans horizontally. 

Surround Video uses a technique that is 
similar, except without compression. The 
panoramic file is called a striped DIB (de- 
vice-independent bit map). It's much like 
a regular Windows BMP or DIB file, ex- 
cept the image is sliced into vertical strips 
measuring only 4 pixels wide. When the 
user pans left orright, the appropriate strips 
load into memory. Additional elements (e.g., 
movies and sounds) are stored in another 
new file type called an asset database, which 
is similar to a Macintosh resource file. 


Developer Trade-Offs 

Apple and Microsoft are taking very dif- 
ferent approaches to their distribution of 
the authoring tools. Apple charges $2000 
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for the QuickTime VR kit; this does not 
include the annual fee for becoming a reg- 
istered developer. QuickTime VR author- 
ing also requires HyperCard and MPW, 
which Apple includes in the package it 
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sends to developers. Apple also charges 
royalties based on sales: 40 to 80 cents per 
unit, depending on the number of panora- 
mas in the product. Apple’s authoring tools 
are more sophisticated than Microsoft’s, 
so Apple is obviously trying to get a re- 
turn on its R&D investment. 

Microsoft, on the other hand, sees Sur- 
round Video as a way to sell more copies 
of Windows 95 (which Microsoft recom- 
mends be used with it to obtain good per- 
formance). So, Microsoft is essentially giv- 
ing away its tools by including them on 
the CD-ROMs periodically sent to regis- 
tered developers. In addition, Microsoft 
doesn’t plan to charge royalties. 

Because Microsoft requires developers 
to use a panoramic camera, however, it’s 
more expensive to get started with Sur- 
round Video than it is with QuickTime 
VR. While a 35mm SLR camera and an 
extreme-wide-angle lens cost about $1000 
to $2500, a good panoramic camera costs 
from $2500 to $22,000. Microsoft says 
that’s an insignificant cost for profession- 
al developers, whose production budgets 
can range into the hundreds of thousands 
of dollars. Microsoft has also compiled an 
international directory of professional pho- 
tographers who already have panoramic 
cameras; their rates average about $1500 
per day, plus expenses. 

Developers thus face a difficult choice: 
Either pay more for the authoring tools 
and royalties required by QuickTime VR 
or pay more for the photography required 
by Surround Video. Fortunately, users do 
not have to wrestle with these decisions. 
Although QuickTime VR is technically 
superior, Surround Video is not far be- 
hind. On the screen, both deliver a similar 
experience—a new way of viewing and 
interacting with virtual environments with- 
out the need for special equipment. Ш 


Tom R. Halfhill is a BYTE senior news edi- 
tor based in San Mateo, California, who has 
more than 20 years’ experience in photog- 
raphy. You can reach him on the Internet or 
BIX at thalfhillQ bix.com. 
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State of the Art 


New tools and technologies make it easier to create professional-quality 
video and send it throughout your company 


igital video could be the next killer application if it 
weren't for the steep technical hurdles that have 
to be overcome to create, transport, and compress 
the medium. Nevertheless, some pioneering com- 
panies outside the professional video industry are using it to con- 
duct business more efficiently and profitably. 

New and less-expensive hardware and software for nonlinear 
editing brings professional-quality tools to within the budgets 
of the general-business community. Choices of ways to send 
video over networks are expanding. Lower-priced and higher- 
quality compression techniques make creating, storing, and send- 
ing massive video files practical. The stories that follow delve into 
each of these areas in detail. 

But just solving technical problems isn’t enough to solidify 
digital video’s role for general business. Ten years ago, desktop 
publishing brought the graphics designer’s tools to the masses, and 
ever since, we’ ve been buffeted by the eye-boggling multitype- 
face memos created by design amateurs. As digital video moves 
into the mainstream, it will require the same learning curve as 
amateurs learn how to effectively use the medium. In its research 
into what attracts people to use interactive kiosks, ІВМ found 
that digital video can be both compelling and daunting: Video 
clips from 3 to 5 seconds long had a positive impact, but anything 
longer tended to lose kiosk users’ interest. 

Today’s hottest video applications include video conferencing, 
distance learning, corporate training, and sales presentations, in 
addition to kiosks. However, expect it to be two to three years 
before digital video takes over most desktops. Emerging mar- 
kets will remain key for now, because, as Paul Callahan, director 
of networking strategy at Forrester Research, Inc. (Cambridge, 
MA), explains, while compelling, digital video isn’t critical yet 
to doing business for most companies. For video to become ubiq- 
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uitous, hardware vendors must seed the market. “You’ve got to 
give it away," says Callahan. That process has already begun. 
Graphics chips vendors are introducing accelerators with on- 
chip motion video capabilities that will make 30 fps (frames per 
second) a throw-in item for Windows systems. 

Even so, is digital-video production ready for prime time? To 
find out, we rolled up our sleeves and created our own digital- 
video project. "BYTE's Video Workshop" recounts our experi- 
ence and offers some surprising insights into what video non- 
professionals will need in terms of hardware, software, time, and 
expertise, Technology may soon bring video to a screen near 
you, but creating it remains an art. Ш 


—А!ап Joch, Senior Editor 
BYTE's Video Compression Video 
Workshop Scorecard Connections 
Peer under the hood to see Compression got you Isochronous Ethernet 
how to make an actual confused? Here's how the — and АТМ square off in 
video product. We'll show major compression/ the battle to become 
you how to do it right, decompression schemes the standard for 
and what traps to stack up against each sending video across 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That's a million last year alone - more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi”, 

And that’s before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch “green” monitors: 

“Best 17-n. monitor” (Monthly PC Magazine, Japan). 
“Best overall performance" (Soft & Micro Magazine, France). 
"One of the best monitors...bright, sharp display and excellent 
colors” (Windows Magazine, Sept. ‘94). “Symbol of Excel- 
lence Award” (CETDC/ Business Week Asia, Taiwan). 
“Best Display Products” (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 


Were Becoming 
Very Big In Monitors. 


more display area for Windows,” an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
“green” monitors use only five watts of power when 
“on” but inactive. That's six times better than even 
the US EPA’s own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by giving you more 
for less. For more information, 
call your nearest CTX office. 


CHOICE OF THE PROS 


USA Headquarters 20530 Earlgate Street, Walnut, СА 91789, 909-595-6146, Е ax 900-595-6293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter 
Blvd., Norcross, GA 30071, 404-729-8909, Fax 404-729-8805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, NJ 07407, 201-646-0707, Fax 201-646-1998 Midwestern Region 
900 Park Blvd., Ste. 295C, Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225 E. Crosby Rd., Ste. A21, Carrollton, TX 75006, 214-416-610, Fax 214-245-7447. 


ín 


©1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
*Official 1993 Monitrak U.S. monitor sales research. 
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BYTES VIDEO WORKSHOP 


Is it practical to create video products in-house? Yes, but be prepared to spend an enormous amount 
of time trying to get the different hardware components to talk to each other. 


STANFORD DIEHL 


he Digital Video Revolution has 
arrived, but don't expect a lot of fan- 
fare: Everyone's too busy getting the hard- 
ware to work. In the age of MTV and. 
sound-bite presidential campaigns, video's 
power is obvious, but capturing video at 
the PC desktop and delivering it across the 
enterprise is still fraught with the glitches 
and the gotchas of the PC architecture. 

That's no reason to let the revolution 
pass you by. Digital video is essential for 
producing CD-ROM-based products that 
can hold in-house training programs, pre- 
sentations, and other types of corporate 
data. Digital video excels at handling small 
video segments like these, and with CD- 
ROM players on many desktops, it's often 
easier to view a CD-ROM in the work- 
place than a VHS tape. 

Over the next several months, expect 
an explosion of motion-video hardware, 
mainstream playback boards, and turnkey 
capture solutions to hit the market. When 
Windows 95 finally ships, it will provide 
an integrated multimedia architecture along 
with 32-bit versions of the Indeo and 
Cinepak codecs. 

What's more, almost every major graph- 
ics chip vendor—including S3, Tseng 
Labs, Western Digital, and Brooktree— 
has or will soon release a Windows accel- 
erator that incorporates on-chip motion- 
video acceleration. This, along with the 
new DCI (Display Control Interface) driv- 
ers, will make full-motion video a stan- 
dard capability of most Windows accel- 
erators (for a review of hardware video 
architectures, see *Video for Free," Feb- 
ruary BYTE). 

BYTE set up a desktop video production 
suite and created an in-house multimedia 
product to find the requirements, the prob- 
lems, and the issues of desktop video 
' | $ production. We looked at video from the 

5 corporate perspective rather than the pro- 
9 fessional broadcast angle. Without con- 
| $ tracting professional video services or 
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YELL BYTES Video Workshop 


DONAR VIDEO 
TOTAL COST: $12,700 


The Sony CCD-TR700 HI8 
Handycam camcorder, 
S-Video and composite 
video jacks, LANC 
connector, and color 
viewfinder ($1100). . 


E Consumer. Technologies’ 

aria Presenter3 Computerto- | 
` Videos scan converter 

i ($349). (For comparison 

` purposes, we used the 

Scan Do Pro pricing, 

- listed in “Analog Video,” 

for both setups). 


y /hat It Take 5 
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Digital video works best when the output medium is a CD-ROM or hard drive, The video segments should be 
relatively short and launched from Interactive buttons. Among digital video’s advantages are nonlinear 
editing and playback, a broad range of Windows editing tools, and a wide variety of digital video effects to 
choose from. The mainstream emergence of MPEG promises to improve quality and expand playback 
windows to half-screen or full-screen. And while the resource requirements of digital video can reach 
astronomical proportions, they are scalable: You can start experimenting with a $700 capture board (like 
the miro shown here), your current PC, and a consumer camcorder. 


Gateway P5-100XL, a high-end 

Windows system ($4400) with:. 

e a 100-MHz Pentium 

e 32 MB of RAM 

e a 2-GB hard drive with PCI-SCSI 
controller 

ea quad-speed CD-ROM 

e 16-bit audio 

e 24-bit video and a 17inch 
monitor 


= miroVideo DC1. Video capture and 
Motion-JPEG compression board 
($700). (Not included in total _ 
cost—MPEG station comes with 
capture board). 


The MPEG Creation Station ($4699). Smart and Friendly's bundled solution Includes ail the hardware 
and software components you'll need to create MPEG titles from the desktop: 


e Fast Electronic's MovieMachine Pro video: capture board 
e Smart and Friendly CDR-2000 CD Recorder (shown петер. 
ө Macromedia Director and Authorware Professional - 

e Xing MPEG encoder software 


hiring a video specialist, can a corpora- 
tion build video production capability on 
the PC desktop? 

The answer, we concluded, is yes. But 
in the process, we ran into one configura- 
tion hassle after another trying to mix 
together the various components, such as 
a 24-bit Windows accelerator, a motion- 
video capture card, a hardware compres- 
sion module (often a separate card 
requiring a unique interrupt and address), 
a 16-bit sound card, and a CD-ROM drive 
or CD-ROM recorder. 

We also learned that while digital video 
may be all the rage today, you need to 
look past the hype. Analog video can be a 
better solution if VHS tape will carry your 
message from the president, customer pro- 
file, or other long-length subject. For 
details, see the text boxes "What It Takes" 
and "Analog, Hands On." 
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BYTE Video Productions 
Our video workshop started with the idea 
of capturing the valuable technical infor- 
mation that companies present to BYTE 
each day in product demonstrations. We 
set up cameras to record the give and take 
among industry representatives and BYTE 
editors. We trained one camera, a pro/am- 
level Sony Hi8 Handycam, on the main 
presentation speaker. The second camera, 
a professional-class Panasonic Omni- 
MovieHQ SuperVHS, filmed a wide-angle 
shot of all the demonstration participants. 
A scan-converter piped the on-screen 
computer presentation to a Sanyo Super- 
VHS tape deck. The tapes that resulted 
held a treasure of industry insights, 
demonstrations of exciting new products, 
and unguarded revelations of limitations 
and bugs. 

We planned to send the edited video 


ө Fast Motion-JPEG daughtercard 
° Autodesk Animator Pro 
ә Adobe Premlere for Windows 
е Gear CD-R software 


package to editors in our worldwide 
bureaus, to freelance authors, or to any- 
one else who needed the information. The 
target market drove not only how we 
scripted the content but also the develop- 
ment platform. We chose two different 
output targets: analog videotape and digi- 
tal video on CD-ROM. The text box 
"What It Takes” shows our digital-video 
and analog-video production platforms. 
CD-ROM products work best for non- 
linear delivery of information. You click 
buttons on the CD-ROM title’s interface to 
launch short video clips (see the screen on 
page 100). We broke our video content 
into several clips and organized them by 
subject. Click on one button, for instance, 
and you can see a selection of sample 
video transitions shown in one vendor 
demonstration. These video clips played 
samples of transitions and on-screen 
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ANALOG VIDEO 
TOTAL COST: $17,200 


Analog editing works best when the output mediam ін VHS tape and the content is long length videos such 
> as speeches and customer testimonials. Analog го avoids many of the headaches associated with - 


3: digital video. There are no quality degradations or performance issues surrounding video compression 
_ because analog production requires no compression. And with analog video, VHS tapes are, in effect, your 
| 5 storage medium, : зо you avoid the eye-popping hard drive requirements of digital capture and edit. Video 


` Machine doesn't demand memory beyond what you need for traditional Windows applications because the | 


digital effects are processed in on-board frame buffers. Total cost (for both systems) includes $500 for 
cables, tripods, lighting, and other expenses. iro 


Video Machine Lite from Fast 
Electronic. Along with Matrox. 
Studio, it is the leading analog 
video-editing platform for 
Windows. An intemal: board is 

installed in the computer. 
Shown here Is the optional 
Studio Control Box ($2495). 
The same functionality is 
available with VM Lite and the 
Multi 1/0 cable (52995), / 


Two Sanyo GVRS955 | " 

SuperVHS decks. For true A/B 

roll editing, you'll need three ' 

decks, but if you don't mind 

shuffling tapes, you can get 

away with two ($3495 each). 

For desktop video | 

applications, your deck should 

support: 

e Computer control 

e SMPTE time code 

e S-Video l/O 

e SuperVHS 

e DCI drivers 

е Drivers for Video Machine 
(or selected analog control system) 


tutorials on how to create the transitions 
with a selection of digital-editing software. 


Capture Conflicts 
To digitize our taped demonstrations, we 
first used the Orchid Videola Premium. 
After trying almost every configuration 
combination imaginable, we got the video 
capture working—or so we thought. When 
we dumped the captured clip into Adobe 
Premiere (our editing software), the video 
was consecutive frames of solid pink. 

Orchid technical support came up with 
a solution: Go into Gateway's BIOS setup 
and disable BIOS shadowing. That trick 
let us capture some excellent video clips 
using Orchid's Motion JPEG compression 
(an optional daughtercard is required for 
M-JPEG). 

Unfortunately, the Videola requires a 
VGA feature connector, which limits your 
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desktop resolution to 640 Ьу 480 pixels. 
(In theory, you should be able to get up to 
an 800- by 600-pixel resolution desktop, 
but we never got stable output at the higher 
resolution.) Adobe Premiere and other dig- 
ital video editors present a full desktop 
with an assortment of tool palettes and 
windows. You also must work with a time 
line packed with video strips, transition 
effects, and audio waveforms. It’s simply 
too much interface for anything less than a 
1024- by 768-pixel resolution desktop. 
Many alternatives can replace the fea- 
ture-connectors (faster local-bus architec- 
tures such as PCI [Peripheral Component 
Interconnect], better compression schemes, 
integrated chips that combine Windows 
acceleration with motion-video support, 
and architectural solutions such as VESA 
Media Channel). At this point, we don’t 
recommend a feature-connector solution. 


Panasonic OmniMovieHQ 
SuperVHS camcorder. S-Video 
and composite ports ($1600). 


Scan Do Pro. Computerto Video | 
scan converter for capturing | 

computer screen to analog tape. | 
From Communications 

Specialties ($1995). 


13-inch Sony Trinitron monitor 
with composite inputs anda 
video sequencer to monitor the 
various video sources ($600). 
This is а low-end solution. . 
Alternatively, we used Sampo's 
new AlphaScan LC, a beautiful 
20-inch monitor with two VGA 
inputs, а composite video Input, 
a stereo audio input, and a 
cable TV input with tuner. You 
use remote control to switch 
among video Sources. 


The Video Machine does not require a high-end system. We used 
a Gateway 486/66 with 8 MB of RAM, a 500-MB hard drive, РС! 
video, and a 17-Inch monitor ($2500). 


The best answer is a turnkey solution. 
We solicited Smart and Friendly’s MPEG 
Creation Station, a well-conceived bun- 
dle of products that comprises all the pieces 
you'll need to generate MPEG titles. Smart 
and Friendly offers the MPEG Creation 
Station as a turnkey system, but when we 
started our project, the components were 
only available separately. That's a lot of 
stuff to get working in a single PC. 

We ran into problems trying to get the 
Fast Movie Machine to work (the capture 
component of the MPEG Creation Sta- 
tion). The Movie Machine supports an 
optional Motion-JPEG board that occu- 
pies its own slot, interrupt, and address 
space. When we first installed it, the 
motion-video input displayed on screen, 
but it wasn't aligned in the capture win- 
dow. When we tried to load the alignment 
controls, we were unceremoniously 
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bumped out of Windows. A few configu- 
ration options later, we got the video cap- 
ture to work well, but when we played 
back the captured clip, compression didn't 
work properly. We finally resorted to a 
second machine, but it didn't work either. 

Vendors and developers in the digital- 
video field told us conflicts are normal. 
We heard plenty of other horror stories, 
usually solved by a technical-support 
engineer who knew the vagaries of the 
specific combination of hardware compo- 
nents. Here are a few tips: 


* Keep a good configuration log. Write 
down the interrupts and addresses occu- 
pied by each component in the system, 
and keep track of which combinations have 
failed. 

* Get to know MSD (Microsoft Diagnos- 
tics), the configuration utility that ships 
with DOS. It can return valuable informa- 
tion about open interrupts and addresses. 
* Get the capture and compression com- 
ponent working first, before adding sound 
cards, CD-ROMS, and network interfaces. 
* Plug the network card in last and use the 
3Com EtherLink III, if possible. It shipped 
with our 100-МН? Gateway. It's the clos- 
est thing to true plug-and-play that we've 
ever run across. 

* Install VFW (Video for Windows) 1.14 
and keep your software setup routines from 
reinstalling VFW run time (if possible). 
Some installation software will overwrite 
your current VFW drivers and downgrade 
you to an older version. It happened to us 
more than once. VFW 1.1 is a significant 
upgrade from 1.0, and you'll need it. 

* Call technical support before you lose 
your wits or kick your dog. Have your log 
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handy so that you can report your current 
hardware setup, including interrupt and 
address configurations. 


Andrew Hudson, president of North 
Coast Software (makers of the Photo- 
Morph video-effects package), suggested 
the miroVideo ОСІ capture and compres- 
sion card. His company was happy with 
it, and the card’s installation routine au- 
tomatically senses available interrupts and 
addresses—well, sort of. Configuration 
glitches remained. Without a true plug- 
and-play architecture, software can’t reli- 
ably find the best configuration options, 
but the miroVideo performed better than 
most. The bottom line is it worked reli- 
ably with all our other hardware. 

The card captured video through the S- 
Video port without dropping any frames, 
and it supported high-quality Motion-JPEG 
compression on-board (the compression 
hardware didn’t require an additional board 
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* Capture. at the highest possible rate and then recompress to the target rate 
e Select the driver's VCR checkbox to enable time-base ‹ correction 
ж Маке sure your hard drive i is large and fast (1.1 to 4GB and 6-Mbps. sustained 


data: transfer rate) 


| e. Capture. at 160 by 120 pixels if your target systems support hardware scaling 
Ф Use step-frame capture if your video source supports it 
` € Compress with Indeo 3.23 for software-only playback 

ө Develop with MPEG if your targets support MPEG playback 
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or daughtercard). For 
us, the miroVideo 
was the solution. 


Video Assembly 

Finally, it was time 
to capture video (see 
the text box "Cap- 
ture Tips”). We had 
filmed two hour- 
long demonstra- 
tions, and we had three tapes of each ses- 
sion: one wide-angle view, one zoom of 
the main demonstration presenter, and one 
video capture of the demonstration com- 
puter screen. We captured short video clips 
from the assembled content. We quickly 
realized that the 500 MB free on our 1- 
GB hard drive would not suffice; thus, we 
installed Adaptec's PCI SCSI Master drive 
controller and a fresh Micropolis 4110 1- 
GB drive before proceeding. For your 
video-capture station, 4 GB is not an 
unreasonable recommendation, and if you 
really want optimum performance from a 
storage system, invest in one of the high- 
capacity audio/video hard drives, which 
are optimized for multimedia applications. 

On the surface, you can capture raw 
video as easily as plugging your video 
source into the capture card and firing up 
your capture driver. But for optimal play- 
back on target systems, you need to con- 
sider many performance issues. 

VFW will drop frames from a video clip 
if the playback system can't keep up. Your 
video clips will look better on your target 
systems if you select a capture rate that 
your target hardware can handle. It is bet- 
ter to run a video at 12 fps without drop- 
ping frames than to play it back at 15 fps 
with dropped frames. À lower frame rate 
stretches the display of each frame, 
smoothing out the overall playback quality. 
Dropped frames result in extremely jerky 
motion. So select the highest frame rate 
that your target system can play back with- 
out dropping frames. 

Here's the rub: Playback on any system 
can achieve only the maximum frame rate 
you've configured for your captured 
sequence. If your capture rate is at 12 fps, 
the quality will look the same on a 33- 
MHz 486 as it does on a 90-MHz Pentium 
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STATISTICA" (for Windows) ғ A complete data analysis system with an : ; zl i اج‎ Sere 
thousands of on-screen customizable, presentation-quality graphs fully = -- 11 == = а 
integrated with all procedures = Comprehensive Windows™ support, OLE 
(client and server), DDE, customizable Auto Task toolbars, pop-up 
menus ® Multiple data-, results-, and graph-windows with data-graph Fela 
links » The largest selection of statistics and graphs in a single system; PROTECTION 
comprehensive implementations of: Exploratory techniques with advanced EAC TORIES 
brushing; multi-way tables with banners (presentation-quality reports); 
nonparametrics; distribution fitting; multiple regression; general nonlin- 
ear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling; canonical cor- 
relation; item analysis/reliability; survival analysis; a large selection of 
lime series modeling/forecasting techniques; structural equation model- 
ing with Monte Carlo simulations; and much more a On-line Electronic 
Manual with comprehensive introductions to each procedure and exam- 
ples = Hypertext-based Stats Advisor expert system = Workbooks with 
multiple AutoOpen documents (e.g., graphs, reports) е Extensive data 
management facilities (fast spreadsheet of unlimited capacity with long 
formulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/vari- 
able-speed scrolling, advanced Clipboard support, DDE links, hot links to 
graphs, relational merge, data verification/cleaning) а Powerful S7ATISTI- 
CA BASIC language with matrix operations, full graphics support, and 
interface to external programs (DLLs) = Batch command language and 
editable macros, flexible "turn-key" and automation options, custom- 
designed procedures can be added to floating Auto Task toolbars ж All 
output displayed in Scrollsheets" (dynamic, customizable, presentation- 
quality tables with instant 2D, 3D, and multiple graphs) or word proces- 
sor-style report editor (of unlimited capacity) that combines text and 
graphs • Extremely large analysis designs (e.g., correlation matrices up 
to 32,000x32,000, unlimited ANOVA designs) в Megafile Manager with 
up to 32,000 variables (8 Mb) per record = Unlimited size of files; 
extended (“quadruple”) precision; unmatched speed = Exchanges data 
and graphs with other applications via DDE, OLE, or an extensive selec- ЕЕРЕЕ a a 
tion of file import/export facilities (incl. ODBC access to virtually all data EE Sooo : 
bases and mainframe files) а Hundreds of types of graphs, incl. catego- ИЫ) хонача aiiim “а 
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rized multiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, | 
icons, and unique multivariate (е.р., 4D) graphs « Facilities to custom- с Ж "iit hil s 
design new graph types and add them permanently to menus or toolbars E = T, ү, nm mi” ШЇ n" EU ; 
a On-screen graph customization with advanced drawing tools (e.g., Ші z o= - T " cx 1 Hpi 
scrolling and editing of complex objects in 32x real zoom mode), com- —: e АДИ " 

pound (nested) OLE documents, Muitiple-Grapb AutoLayout Wizard, | ЭИ НТ КІЛТ “И “tea ore 
templates, special effects, icons, page layout control for slides and print- | СУ ур "mtn ро наанаа 
outs; unmatched speed of graph redraw в Interactive rotation, perspective то ^ nb з on ities |i el 
and cross-sections of 3D displays = Large selection of tools for graphical ыы Sf EE 
exploration of data: extensive hrushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compres- 
sions, marked subsets Price $005. 


Quick STATISTICA (for Windows) = A subset of STATISTICA; 
comprehensive selection of basic statistics and the full analytic and presen- 
tation-quality graphics capabilities of STATISTICA « Price $495. 


STATISTICA/QC - industrial statistics add-on package (requires STA- 
TISTICA or Quick STATISTICA for Windows) « The largest selection of 
industrial statistics in a single package; quality control charts (compatible 
with real-time data acquisition systems), process capability analysis, R&R, 
sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods s Flexible tools to customize and automate all 
analyses and reports (incl. "turn-key" system options, and tools to add 
custom procedures) » Price $495. 


STATISTICA/Mac (for Macintosh) = Price $695 (Quick - $395). 
Domestic sh/h $12 per product; 30-day money back guarantee. 
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2325 E. 13th St. А Tulsa, ОК 74104 • (918) 583-4149 
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Overseas Ofilces: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, lax: 040/4911310; 
StatSoft UK (London), ph: 0462/482822, fax; 0462/482855; StatSoft Pacific (Melbourne, 
Australla), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft France ph: (1) 45 68 97 00, fax (1) 
45 68 06 51; Available trom other Authorized Representatives worldwide: Sweden: 
AkademiDala Scientific ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 24-334878, 
fax: 24-333867; Belgium: Texma NewTech ph: 10 61 16 28, fax 10 61 69 57; South Africa: Osiris ph: {2-663-4500, fax 12-663-6114; Japan (Macintosh): Three's Company, inc., ph: 03-3770-7800, fax 03-3770-7784: Japan (Windows): Design. 
Technologies, Inc,, ph: 03-3667-1110, fax: 03-3688-3110; Italy: Prompt SAL ph: 49-893-3227, lax: 49-893-2897; Poland: Companion Oprogramowanie ph: 12-369680, fax: 12-360791; Taiwan: inteligent integration Corp. ph; 2-759-1791, fax: 2 
759-1790. білібоһ, the StalSofl logo, STATISTICA, and Scroitsheet are trademarks of StatSolt, Inc. Е 
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with a motion-video accelerator. If you 
up the frame rate, you degrade play- 
back quality on your low-end target; 
lower the frame rate, and you waste 
any special playback acceleration at the 
high end. MPEG solves the problem 
with dynamic frame rate support, but 
your target systems will require MPEG 
decompression hardware. We'll address 
those issues in a moment. First, 
let’s look at VFW. 


SFYC auc BYTE’ Video Workshop 


Video for Windows lets you | 


select a throughput rate for — 


Optimizing Video Compression 

To optimize frame-rate and com- 
pression parameters to a targeted 
throughput rate, start from your 
VFW capture driver. As you can see from 
the screen above, VFW gives you some 
important output options. First, you can 
select a target throughput rate. If your tar- 
get is a single-speed CD-ROM drive, 
select a throughput rate of 150 Kbps. You 
can also adjust the compression quality. 
Start at 100 percent quality and scale it 


video output. Note also the 
compression slider for 
output quality. 


| down if you exceed your 
= targeted throughput rate. 
It will take trial-and-error to tune perfor- 
mance properly. Luckily, you can capture 
your original video sequence and then save 
it with different parameters (using the 
VFW driver “Save As” option). 
Normally, you should avoid recom- 
pression because each compression pass 
results in some quality degradation. But 


most boards use only intraframe com- 
pression during capture. Recompres- 
sion to a lower frame rate takes advan- 
tage of intraframe and interframe 
compression, improving overall quality. 
(For more compression details, see the 
article “Compression Scorecard” on 
page 107.) 


A Step at a Time 

To avoid quality degradation in real- 
time video capture, you could install at 
least 64 MB of memory and capture 
small clips directly into RAM. A more 
practical way to avoid real-time compres- 
sion is with step-frame capture. Here, your 
capture driver receives the first frame of 
the video clip from the video source. The 
driver then compresses the frame, taking 
as much time as it requires. After com- 
pressing the frame, the driver advances the 
video source one frame and begins pro- 
cessing the next image. Step-capture rates 
are often specified in a ratio; for instance, a 


Analog, Hands On 


M (Video Machine) from Fast Elec- 
tronic was the core of our analog- 
video production platform. It consists of 
a single hardware board that slides into 
a 16-bit PC slot. An output cable splits 
into multiple connectors to accept 
external device signals. The separate 
VM Studio Box supports additional ports 
Ў апа makes it-easier to hook up devices. 
27 VM hardware installation was sur- 
prisingly easy, After placing the jumper- 
; Jess VM card into our Gateway 486/66, 
ме booted the auto-sensing drivers that 
-checked for available interrupts and 
"memory addresses. The Sanyo decks 
fed the VM Studio Box through a serial 
connection (for computer control) and 
an S-Video cable (for the video signal). 
-- . We then loaded the software appli- 
cation and selected the VM-supported 
decks from the Device Setup option. We 
"stayed with the driver's default options 
(except for changing the video format 
from PAL to NTSC), defined the 1/0 
ports, and designated one deck as the 
player, the other as the recorder. The 
Sanyo decks let us stripe SMPTE time 
code onto SuperVHS tapes that already 
contained video content. Time coding 


helped us determine precise frame 
positioning. 


Let It Roll 
To create your video product, you des- 
ignate certain portions of the tape and 
lay them out on a time line, much as 
you do with a digital editor like Adobe 
Premiere. But the software application 
only retains the pointer information to 
the analog tape sequence. We marked 
the appropriate clips from both sources 
and placed them on the time line. We 
then dropped transition effects between 
clips. Video Machine captures the last 
frame from the *A" clip and the first 
frame from the “В” clip and stores the 
frames into its on-board frame buffers. 
The transition is.then created digitally 
from the two frames. Because of these 
digital effects, Fast refers to VM as a 
"hybrid" rather than an "analog" system. 
Once the clips are marked and laid 
out, we told the Video Machine to com- 
pile the final production arid record it to 
our destination deck. The software 
locates the markin and mark-out points 
of each clip (using SMPTE time code) 
and outputs the clip to the destination 


recorder. The digital transition js then 
output to the recorder, and the next clip 
is retrieved from the analog source. In 
this way, Video Machine compiles the 
edited production from two (or more} 
sources and applies transitions and 
effects. In addition, you can overlay 
images from your hard drive or gener- 
ate titles and overlay text from any Win- 
dows application. 

if you have a true A/B roll configure: 
tion (requiring three decks), the final 
compilation can be hands-free. You put 
one video source in the “А” deck and 
the other source in the “В” deck and let 
it roll. We had only two decks total, so 
the process was not as automated. We 
had to feed the proper VHS: tape into 
the input deck each time there was a 
transition from one reel to the next, but 
the final product came out as smoothly 
as it would have with a real A/B setup. 

If you want to create in-house VHS 
videos of staff meetings, speeches, and 
demonstrations, the Video: Machine. 
solution is the best way to go. Video 
Machine supports all the standard tran- 
sitions and effects you'll need for a cor 
porate production, and the production 
process is much more streamlined than 
if you tried the same type of product 
using digital video. 
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20-to-1 compression rate requires 20 min- 
utes to process | minute of real-time video. 
Use step-capture if you have the hardware 
and software to support it (you'll need а 
deck or a camcorder that your driver can 
control through MCI (media control inter- 
face). Ап emerging standard for device con- 
trol is LANC, a protocol for controlling 
consumer devices remotely. When you're 
shopping for a consumer or “prosumer” 
camcorder, look for a LANC connector. 
Our Sanyo deck shipped with an MCI driver 
for computer-control through the serial port. 


Microsoft and other vendors are 
addressing MPEG's incompatibility prob- 
lems by standardizing on an MPEG 
implementation that will be incorporated 
into MCI. MPEG uses bidirectional inter- 
frame compression (an intermediate frame 
can refer to the previous key frame and to 
the subsequent key frame to optimize com- 
pression), a capability not supported in 
VFW. So in the immediate future, MPEG 
can't plug into VFW as an installable 
codec. You'll have to implement MPEG 
via MCI calls. But that's not a major road- 


Adobe Systems Fast Electronic Panasonic Consumer Affairs 
Mountaín View, CA Redwood City, CA Secaucus, CA 
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ТЕ Тах: (516) 273-1638 fax: (605) 232-2023 (310) 605-6527 
“ӘЙ Consumer Technologies iro fax: (310) 605-6529 
н Neer ne Palo Alto, CA Smart aud Friendly 
Mid (503)6431662 ig agate Van Nuys, CA 
e : ы Тах: (415) 855-9004 (818) 994-8001 
T fax; (503) 671-9066 з 
— и North Coast Software fax: (818) 988-6581 
> Norcross, GA os Barrington, NH Sony Corporation of America 
> | ‹ (603) 664-6000 Montvale, NJ 
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| fax: (404) 564-5652 Orchid Technology (2011 
Fremont, СА Star Media Systems 
(510) 683-0300 Naperville, IL 
fax: (510) 490-9317 (800) 775-3314 


At the moment, MPEG is not a viable 
solution for corporate video production. 
It is simply too much work and expense 
to outfit all your playback systems with 
MPEG decompression hardware. Until 
recently, RealMagic distributed the only 
inexpensive MPEG playback solution. But 
there’s a bigger issue. MPEG has not been 
a standard long enough to rely on. Buy- 
ing an MPEG decompresssion board does 
not necessarily mean you will be able to 
play back all the titles developed with dif- 
ferent flavors of MPEG. 

MCI-based MPEG and DCI drivers 
should provide the impetus for mainstream 
MPEG playback. Most major graphics card 
vendors are readying inexpensive MPEG 
modules that integrate with existing Win- 
dows accelerators. Diamond Computer, 
Jazz Multimedia, miro, and other vendors 
have already announced or shipped main- 
stream MPEG playback options for their 
standard Windows-accelerator cards. You 
won't need to buy a separate video adapter 
and connect to your MPEG decompressor 
through a feature connector. You can buy 
it all together and slip it into one slot. 
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block. The VFW Developer's Kit ships 
with a Visual Basic Custom Control for 
accessing MCI devices from Visual Basic 
programs. In fact, building a simple Visual 
Basic-based interface for corporate video 
delivery is fairly easy to design and 
implement. 

With MPEG, you'll be able to dynami- 
cally adjust the playback rate, sending 30 fps 
to a hard ware-assisted target or delivering 
only key frames to a low-end platform. And, 
of course, MPEG can take advantage of 
DCI by passing unscaled YUV (shorthand 
for broadcast signals that define luminance, 
hue, and saturation) data to an available 
DCT-enabled video accelerator. 

For practical advice on optimizing com- 
pression for video playback, see Jan Ozer's 
excellent book, Video Compression for 
Multimedia (Academic Press, 1995). It is 
full of good tips and tricks, and it also 
comes bundled with Doceo's VCS (Video 
Compression Sampler), an invaluable tool 
for optimizing video compression and play- 
back. VCS displays a video clip's through- 
put rate so that you can easily see how well 
your clips conform to a throughput target. 


You can even pinpoint specific frames 
where your compression is breaking down. 


Post-Processing 

We found some outstanding software tools 
for editing our digital video clips. Adobe 
Premiere 4.0 is an obvious choice. Photo- 
Morph can create slick digital transitions 
and dump the results to an AVI (Audio 
Video Interleave) file. You can then drop 
the clip directly into Premiere or any other 
tool that supports the AVI format. 

Star Media Systems recently began ship- 
ping a remarkable editor called Video 
Action Pro. This first release offers tools 
for video editing, animation, digital effects 
and transitions, filtering, chroma-keying, 
audio mixing, and title generation from a 
single interface. Very impressive. 

With all this software power, it's easy to 
get carried away with special effects. For 
corporate video production, stick to the 
basic transitions: hard-cut, dissolve, and 
a few selected wipes. Don't use effects or 
transitions just for their own sake. Each 
technique should serve a clear purpose 
that’s related to the content of your project. 


That's a Wrap 
Our video project still needs a nip here and 
a tuck there. We've captured key clips and 
created a prototype interface, but we still 
have to toil with authoring environments 
and spit the results out to our CD-ROM 
recorder. For now, we have our capture 
station producing high-quality digital video. 
We believe in-house video production 
is viable for corporate content. Although 
you still need professional video services 
for broadcast-ready production, such as 
TV advertisements and public-relations 
promos, desktop video is effective for train- 
ing and other corporate-video content. But 
it isn't yet Plug and Play. You'll need com- 
puter-savvy people who, preferably, have 
also dabbled in video. In the ramp-up 
phase, you might even need an outside con- 
sultant, but once you're up and running, 
the payoff can be significant. Video is an 
effective way to distribute information. 
Welcome to the revolution. Stay tuned. Ш 


Stanford Diehl is director of BYTE Reviews 
and aspiring creative director of BYTE Video 
Productions. Previously, he designed com- 
puter-based training courses for a major 
industrial contractor. He has been installing, 
configuring, and testing computer hardware 
and software for over 10 years. You can 
reach him on the Internet or BIX at sdiehl @ 
bix.com. 
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FPS 60: MAXIMUM DIGITAL VIDEO PERFORMANCE. 


Ш 2 video inputs VHS, 5-УН5 and НІ8 (NTSC, PAL, and SECAM) The right solution for frame-accurate Digital Video Editing, video 
® 1 video output VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) integration in professional presentations, animation recording, multi- 
ш High Quality M-JPEG digitizing of all fields (60 NTSC / 50 PAL) media applications and “edutainment” (Interactive Games, VideoCD, 
ш Studio quality (4:2:2, 24bit True Color) MPEG1-Video). 
Ш Scalable overlay: ІШІ screen/full motion even at high resolutions E 

(up to 1280x1024) TCO 
B Framegrabbing (in all standard graphics formats) 


@ Single Monitor Solution: Preview your picture on your PC monitor 
in overlay! 


@ FAST Installation: fast and easy via software; no feature 
connector, no jumpers. MCI/VfW-compatible 

Ш Includes software for nonlinear video editing on hard disk 

ш Pluggable MPEG Extension (optional) 
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USA: FAST Electronic US Inc. · 393 Vintage Park Drive, Ste.140 . Foster City, CA 94404 . Tel. (800) 684-MOVIE 
International: FAST Multimedia AG - РО. Box 200 719. D-80007 Munich, Germany - Tel.: ++49-89-50206-0 . Fax: ++49-89-50206-199 
CompuServe: GO FAST 
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COMPRESSION SCORECARD 


Confused about compression? Here’s how the leading codecs stack up for speed and image quality. 


JOHN BRYAN 


Fi \ compression is like life: It's 

| impossible to be too thin or too rich. 
In the video world, crash diets and wealth 
take the form of new algorithms that reduce 
video to its essence but keep it looking as rich 
as the original image. Packing video data 
tighter means it will look more realistic when 
its played back on affordable video hard- 
ware, or better yet, on the same hardware 
that's sitting on our desktops crunching data 
and processing words. 

А numberof compression schemes exist, 
each with its strengths and weaknesses. For 
example, just because Radius's Cinepak 
shines for high-motion video clips, don't 
expect it to be tops for a low-motion "talk- 
ing-head" clip; image quality is sharp and 
few codecs (compressor/decompressors) 
work better than the venerable Video 1 when 
images change little from frame to frame. 

Video compression is vital to anyone 
using digital video, whether you're a 
developer of CD-ROM titles and video- 
conferencing systems or a creator of cor- 
porate presentations and training tools. 
The codecs you choose for each project 
will determine how good the images look 
and how smoothly they flow when your 
audience watches them. 


Compression Camps 
Compression methods fall into camps. Some 
rely entirely on software codecs, and others 
use a combination of software and dedicated 
processors. Hardware-assisted compression 
algorithms have one terrific advantage over 
the software approach: speed. Plug in an 
MPEG board, and you can decompress video 
at the same rate and image quality as that of 
a VCR tape. Besides high cost, the downside 
to hardware-assisted compression is you 
gamble that all the potential viewers of your 
„ MPEG-compressed video will have the 
& proper MPEG decoder on his or her machine. 
1 - What’s the benefit of the software 
Й 2 approach? Cost. Some leading software 
$ codecs come bundled in products like 


ш 
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COMPRESSION QUALITY 


Cinepak 
Software-only, uses 
vector quantization. 
Originally devel- 
oped by SuperMac 

| Technologies, now 
owned by Radius. 


ADVANTAGES 


Supports a wide range 
of platforms, including 
Windows and the 
Macintosh. Part of 
Video for Windows and 
QuickTime codec libraries. Uses a palette of 16.7 
million colors. 


DISADVANTAGES 


Dithers to simulate colors in 8-bit mode. Host 
computer's processor and bus type determine 
performance. 


APPLICATIONS 


For high-motion video, among the best overall quality 
and fastest performance, although Indeo 3.23 is only 
slightly slower. Not as sharp as Indeo for low-motion 
video. Works best for 320- by 240-pixel displays, 
quality degrades at the lower resolutions. Fuzzy 
images mean it's not the best option for animated 
sequences. 


Truemotion S 
From Horizons 
Technology, uses а 
scalable algorithm 
that runs under 
| Video for Windows. 
Software only. 
Capable of 640- by 
480-ріхе! video at 
30 fps on Pentium- 
class systems, 
although perfor- 
mance on 486s is 
much slower. Sup- 
ports Windows, DOS, and Macintosh. 


ADVANTAGES 


Can run at resolutions and color depths higher or 
lower than the original. 


DISADVANTAGES 


Performance is dependent on the host processor and 


bus type. 


APPLICATIONS | | 


Scalability makes it suitable for a range of applications, 
from mass-market CD-ROM titles to high-end uses, 
| such as sending multimedia over LANs. 


— 


Indeo 3.23 


Intel's vector-quan- 
tization software- 
based descendent 
of DVi. Compres- 
sion technology for 
Intel's videoconfer- 
encing products. 
Can handle DCI 
adapters. Version 
4.0 planned for iater 
this year. 


ADVANTAGES 


Palette uses 16.7 million colors. Supports Windows, 
Macintosh, and IBM's Ultimedia 09/2 R2.1 and Video 
In. Part of Video for Windows and QuickTime codec 
libraries. 


DISADVANTAGES 


Dithers to simulate colors in 8-bit mode. Host comput- 
ers processor and bus type determine performance. 


APPLICATIONS 


Among the best in performance and quality for high- 
motion video. Performs well on low-motion videos at 
virtually all resolutions. Better palette handling in 8-bit 
mode than Cinepak. Indeo is best choice when working 
with resolutions lower than 320- by 240-pixels. Fuzzy 
animations. 


Video 1 
Software-based, 
part of the Video for 
Windows codec 
library. Originally 
developed by Media 
Vision, now owned 
by Microsoft. Uses 
the proprietary 
Motive technology 
for intraframe com- 
pression. 


ADVANTAGES | 


Doesn't dither in low-color settings. 


DISADVANTAGES 


Lower quality than Indeo and Cinepak. Breaks up in 
high motion. 


APPLICATIONS 


Mass-market multimedia products and low-end 
machines. Works best for low-motion video sequences 
and animations. 


— oom ee ce 


Note: Quality sarnples and test-resutt interpretations were derived from the video compression sampler by Jan Ozar, 


author of "Video Compression for Multimedia” (Academic Press). 
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To reflect real-world use, we compressed MPEG images at 30 fps (frames per second).at 

a data fate of 150 KBps; all others were 15 fps at 290 KBps; This means the uppertight. 
MPEG example compressed four times more data, which accounts for the biurriness, The 
lower-tight box compares a software-only and an expensive hardware-assisted MPEG codec. 


MPEG 

MPEG-1, MPEG-2 
(currently used pri- 
marily by the broad- 
cast industry), and 
MPEG-4 (for video 
telephony) devel- 
oped by the ISO 
Motion Picture 
Experts Group. 
Based on lossy 
asymmetric com- 

= pression algo- 
rithms. Designed to be played back with dedi- 
cated hardware, although software-only 
playback products are starting to appear. 


ADVANTAGES 


Produces VCR-quality video at full-motion (30 fps) 
rates. Can achieve a compression ratio of up to 200:1. 


| DISADVANTAGES 


Hardware-based playback limits distribution to suitably 
equipped computers. Not a Video for Windows codec. 


` APPLICATIONS 


Limited-distribution applications where playback hard- 
ware is known and sharp image quality is Important 
(i.e., training, presentations, and kiosks). 


MPEG 

XingCD is a software-based MPEG compres- 
sion program. Image on right was compressed 
with FutureTel’s PrimaView il, а $17,000 hard- 
ware-assisted MPEG codec. 


XingCD 


ADVANTAGES OF XINGCD | 


Performs MPEG compression with conventional 
processors, such as a 486 or Pentium. The $995 price 
is low compared to MPEG codecs using dedicated 
processors (which cost from $2000 to over $50,000). 


DISADVANTAGES OF XINGCD 


Not Video for Windows compatible. Compression 
takes 10 to 100 times the length of playback tíme. 


APPLICATIONS FOR XINGCD 


Multimedia CD-ROM developers. 
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IT'S NEW. IT'S MORE THAN TAPE BACKUP. 


Protecting critical files is important, — With new high 
but it’s not the only reason for buying i400MB A capacity Travan car- 
The easies і mos і ге lia b le a tape system. зола tridges and Colorado 
) Move large files TRAYAN™ Backup for Windows" 
Way to pro tect an d man age from home one-button automated software, the 
to Office. T1000 is the perfect match for your 
your PCS most valuable | sore important data. And, since it’s from the world 
old records on leader in tape backup, you know 
comp oneni аі Your D al 4. tape. Use it to free quality and reliability nid built in. Call 
up disk space. Once you think about 1-800-451-0907 : 
tape as a data management system, it's for more SOLORADO 
Em easy to justify an affordable* information. A division of 


С HEWLETT" 
PR PACKARD 


HP Colorado T1000. 


*$235 List Price. Dealer prices may vary. 


WM o 800, 2 / * 1995 Colorado Memory Systems, а division of Hewlett-Packard. АП rights осъсгуса. Colorado and Jumbo are registered trade- 
ج‎ Д marks of Colorado Memory Systems. Windows is a tradenark of Microsoft Corporation. TRAVAN із a trademark of 3M. 
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А Compression Scorecard 


Microsoft's Video for Windows, ог dE e i| The codec then may use a variety 


you can download them from a 
BBS. Also, the performance infe- 
riority of software codecs is fading 
as Pentiums, Power Macs, and 
local-bus systems becorne the norm. 
The easy distribution of software 
codecs increases the chances that 
your intended audience will be able 
to view your video product. 


View Before You Choose 


For more comparative information about codecs, consider 
Doceo Publishing's Video Compression Sampler. This 
$99 CD offers side-by-side playback capabilities for a 
. number of software codecs. The sampler includes video 
test files. The program keeps statistics about key frame set- 
. tings, frame rates, compression quality, and average data 


rate for each codec. Doceo is at (404) 876-8954. 


How It’s Done 
Most compression algorithms divide a 
video frame into blocks and then look for 
redundant data. This is known as intra- 
frame analysis. In interframe analysis, 
algorithms make the same kinds of com- 
parisons between frames. The algorithms 
then drop redundant data to reduce the 
overall size of the video file. This tech- 
nique is called /055у compression, and it’s 
used by all the major video codecs. In gen- 
eral, the more you compress a frame or 
data stream, the more losses there are. The 
trick is to balance the compression ratio 
with the resulting image quality. 

Codecs may be either symmetric or asym- 


Fractal Compression’ — 120:1 


metric. A symmetric algorithm uses an equal 
amount of time for compression and de- 
compression and is common in real-time 
video capture in such applications as video- 
conferencing. Asymmetric codecs take more 
time in the compression stage to try for the 
highest level of belt tightening possible and 
work best for presentations or CD-ROMs. 

Once a codec saves the nonredundant 
data, it statistically processes the arrange- 
ment of pixels in an image. These statisti- 
cal data arrangements become encoded 
with an RLL encoding scheme or an 
equivalent, with shorter codes assigned to 
repetitive data. 
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of compression methods. Two pop- 
ular ones are DCT (discrete cosine 
transform) and VQ (vector quanti- 
zation). Both use wave equations 
or a similar mathematical concept. 
The frame is divided into blocks, 
generally 8 by 8 pixels each, and 
the transform mechanisms work on 
the individual blocks. 

DCT converts pixel intensities to 
a frequency-based equivalent. The 
transform yield is a series of numbers that 
represent ever-finer detail in a pixel block. 
Compression comes by eliminating the rep- 
resentative numbers after a certain point in 
the series. The result is a loss of fine detail, 
but ideally that level of detail won't be 
detectable. MPEG codecs use DCT. 

VQ uses vectors to select predefined 
equations. Codecs can tune quantization 
so that block color and intensity are handled 
differently on a discreet basis and in rela- 
tionship to the surrounding image values. 
Both Cinepak and Indeo use VQ for 
intraframe compression. One benefit of the 
VQ algorithm is that it is based on a table 
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CD-ROM publishers—gel the big picture! Genuine Fractal Quality” 
Compress PC images down ир іп seconds—no special Fractal Compression™ from | prove your image. Call 
to 1% of their original size... ^ hardware required—with Iterated is the quality today for a free demo disk. 


Maintain image quality...Get 
fast decompression. See for 
yourself how a major pub- 
lisher puts over 10,000 
images on a CD-ROM. 
High quality images come 


Fractal Compression?" 


Let's discuss detalls. 

No artifacts, no pseudo color, 
no Gibbs effect. High image 
quality at any resolution. 


compression technology. 


improve your Image. Call today. 
Join Microsoft, Grolier 
and other powerhouse 
CD-ROM publishers. Let 


Call (800) 437-2285 now! 
(+1) (404) 840-0310 
Fax (+1) (404) 840-0806 


Game 
Iterated Systems 


“WE SELECTED FRACTAL TECHNOLOGY AS THE BEST OVERALL MIX OF COMPRESSION, IMAGE QUALITY AND SPEED.” 
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Demand NexGens Nx586. Processor. 
Superior Performance. Unbeatable Price. 


Now, you don’t have to settle for a Pentium" processor-based PC. Because theres a 
tough new kid on the block that delivers superior power and performance, .. for a 


lot less money. 


It’s the NexGen Nx586 processor. Manufactured by IBM Microelectronics™ With 
patented RISC86™ microarchitecture that outperforms the Pentium processor, mega- 
hertz for megahertz. It’s fully compatible with your DOS and Windows™ applications. 


And it’s absolutely available right now. 


So just call one of the PC suppliers listed below and ask for it by name. The Nx586 


processor by NexGen. Don’t buy a PC without it. 


NexGen Chip Challenges Pentium Performance 


RAM(MB) Application test times (in minutes:seconds) 


ШЕ Paradox 1.0 for Windows 


ЕЕ Freelance 1.0 for Windows 
ШЕ WorcPerfect 6.0 for 003 


ШЕ 1-2-3 release 3.4 
ШЕ Paradox 3.5 


Absolutely Available Right Now. Don't Buy a PC Without It! 


Nx586 processor-based PCs are 

available from the following PC sup- 

pliers. Call the PC supplier of your 

choice and ask for Кехбеті5 Nx586 

processor by name. 

A2 industries Allied Manufacturing 

La Jolla, CA Group 

619-452-5540 Lodi, № 

йы 2178-7 

Momebello, CA Біріне Comput 

800-552-6868 Сенін, lac. 

ығ Rockford, IL 

Santa Anz, CA 815-229-0200 

7H-558-883 nim 

ме Tech 

Соғды In. Sunnyvale. CA 

Somerset, М) 408-245-1580 

908-805-0900 Aquarius ASI 
Fremont, СА 

Santa Clara, CA 510-656-3465 

800-423-4997 АЗА Computers, inc. 

AIS Computers Santa Clara, СА 

Тезек, АЗ 408-496-6953 

602-321-4640 Бас bac. 

Auris Albequerque, ХМ 

800-317-248 BCM Systems, ім. 
Chula Vista, CA 
619-420-1057 


National Micro 
Computers 

Salt Lake City, UT 
800-424-2983 


ИСА Computer 
Products 
Sunnyvale, CA 
800-961-1200 


Met Computers 
faternationsi 


Dallas, TX 
244-386-9410 


Өтуі Теч 
713-794-901 


Systems 
Palm Desert, CA Really! & 
6779-1818 fo» OSE 


os NexGen 


© 1998 Nexen, іле. Nx586 is а regertared rademark and AISCOS and Nizan are trademarks of NexGen, inc. Pentium № trademark of imet Corporaton. inte! is а registered trademark of intel Corporation. The Rady? for OSA mark ig a trademark of international Business Machines Corporation. ІВМ Microsiectronice™ is a 
перигей trademark of tha Inhemnational Business Machines Corporghon Ай products mentioned harpin ге trademarks of their nexpectivs companies, Н you'd Pk to fied ouf about reselling Незбел products, planet сай 1-800-8HEXGEN. 
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Cinepak ...... Free to developers 
Radius 

Sunnyvale, CA 

| (800) 227-2795 

(408) 541-6100 

fax: (408) 541-6150 

| Circle 1003 on Inquiry Card. 


(ndeo 3.23 ... . Free to developers 
Intel 

Santa Clara, CA 

(800) 538-3373“ 

fax: (800) 628-2283* 

BBS: (916) 356-3600 
*Accommodates International 
access 
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Truemation S 

$.50 per CD or 2 percent of 
revenue (whichever is higher); 
$5000 prepaid royalty required. 
Corporate site license of 
playback software: $25 per PC 
(100 PC minimum). 


Horlzons Technology, inc. 
San Diego, CA 

(BOO) 828-3808 

(619) 277-7100 

fax: (619) 292-8439 
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Video 1 

Part of Video for Windows 
bundle, not sold separately. 
Microsoft 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

Сігсіе 1006 on Inquiry Card. 


XingCD ^ аа аі s 
Xing Technologies Corp. 

Arroyo Grande, СА 

(800) 294-6448 

(805) 473-0145 

fax: (805) 473-0147 
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"Fractal Image Compres- 
sion," October 1993 BYTE). 
An enhancement of the still- 
image JPEG standard, M- 
JPEG (motion JPEG) com- 
presses every frame individ- 
ually for high image quality. 

The result of the transform 
process is then compressed 
via RLE (run-length encod- 
ing). Codecs compress these 
bit strings even further by 
scanning the patterns at a dif- 
ferent angle and converting 
the values to RLA (run 
length/amplitude) tokens. 
Huffman coding then con- 
verts the most frequently 
occurring tokens into the 
shortest bit strings. 


they don't specifically provide their own 
codecs. The AVI (Audio Video Interleave) 
format in Video for Windows provides a 
standard file format for developers. Video 
for Windows includes Cinepak, Indeo, and 
Microsoft's RLE and Video 1. 
QuickTime for Windows and Quick- 
Time for the Macintosh support Indeo, 
Cinepak, and MPEG decompression 
boards. QuickTime for Windows files and 
Video for Windows files aren't compatible. 


How to Choose? 

To pick a codec, first decide if your audi- 
ence is likely to have dedicated video 
hardware or general-business computers. 
Then select an appropriate resolution and 
color depth, depending on the subject of 
the video. Finally, process your video with 
a variety of codecs to compare image qual- 


&AhAAAAA, 


comparison process to provide fast perfor- 
mance on high-end 486s and Pentiums. 
Other less widely used compression 
methods exist beyond DCT and VQ, 
including fractal-image compression, a pro- 
prietary technology developed by Integrated 
Systems' Michael Barnsley (for details, see 


Codecs use these compression transforms 
for intraframe compression. Interframe 
compression is largely a subtractive pro- 
cess that a general-purpose CPU can handle. 

Microsoft and Apple, with Video for 
Windows and QuickTime, respectively, 
influence the compression world, although 


ity. With your eye as the final judge, your 
video files should be both thin and rich 
with impact. B 


John Bryan is a technology writer and consultant 
based in San Jose, California. You can reach him 
on BIX or the [nternet at editors bix.com. 


1-800-238-7272 
Para Systems, Inc. 
1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 
Fax: 214/446-9011 


Product ond compuny names mentioned herein 
moy be trademarks or registered trudemorks of 


their respective companies. 
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VIDEO CONNECTIONS 


True believers say isochronous Ethernet will bring digital video to the desktop sooner 


JEFFREY FRITZ 


p: March, the IEEE was scheduled to 
Mi vote on specification 802.9a, which 
outlines the technical underpinnings of 
isochronous Ethernet, a technology that 
for a small but determined group of com- 
panies is currently the best hope for easily 
sending digital video and audio across a 
LAN. Its proponents, including National 
Semiconductor, the company that devel- 
oped the technology, say digital video is 
available to anyone who uses 10Ва$е-Т 
Ethernet. You simply install a new NIC 
(network interface card) and replace or up- 
grade a hub. No rewiring is necessary, and 
the resulting network can still handle tra- 
ditional packetized data. 

Supporters say isochronous Ethernet is 
a viable technology in itself, or it can eco- 
nomically serve video applications while 
the market sorts out standardization issues 
for more expensive technologies, such as 
ATM. “It may be a transition technology, 
but that transition period could last five 
years or more,” says Ken Carpenter, a pro- 
ject manager and software engineer with 
IBM’s Networking Software Division (At- 
lanta, GA), which plans to sell videocon- 
ferencing software that supports isochro- 
nous Ethernet. 

But other vendors are skeptical. "We've 
been looking for the holy grail for sending 
digital video and voice over networks, and 
we believe that's АТМ,” says Bill Brown, 
business unit manager for connectivity 
products at Apple (Cupertino, СА). 

Paul Callahan, director of networking 
strategy for Forrester Research (Cam- 
bridge, MA), adds that the lack of support 
so far by major hub vendors like Cabletron 
and SynOptics will also impede market 
acceptance. Until video networks are stan- 
dardized, LAN managers will move cau- 
tiously to satisfy demands for higher band- 
widths and video traffic, Callahan believes. 
“That means switched Ethernet with ATM 
on the backbone,” he says. 

The first signs of whether isochronous 
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Ethemet will bring multimedia to the desk- 
top or ever get off the ground will appear 
sometime in the second quarter of this year, 
when the first commercial products come 
to market. In the meantime, the technology 
illustrates why video over networks is de- 
manding and what technological decisions 
companies have to make if they want such 
applications as videoconferencing, dis- 
tance training, or interactive presentations 
throughout their enterprise. 


High Bandwidth 

In the minds of many people, digital video 
and LANs are the oil and water of com- 
puter networking: Conventional wisdom 
holds that the two don’t mix. There are 
bandwidth constraints. Movie-quality video 
requires a data transfer rate of up to 6 Mbps. 


Similarly, a QuickTime video session of 1 
Mbps from a file server can claim as much 
as 10 percent of Ethernet’s bandwidth. 

Beyond bandwidth, multimedia de- 
mands isochronous transmissions, meaning 
that data must move at fixed intervals with 
little or no delay. But conventional LANs 
fall short in being able to deliver continu- 
ous data streams because they use half- 
duplex protocols, which are designed for 
the bursty traffic patterns intended for 
transmitting text and numerical data. 

For traditional data, the worst conse- 
quence of a LAN’s start-and-stop nature 
may be a file transfer that pauses for a few 
seconds, But for digital video applications, 
pauses and disruptions in the data flow are 
annoying at best and, at worst, the causes 
of unintelligible information. 


Networking Alternatives 


Isochronous Ethernet is not the only 
method of handling isochronous data over 
networks. Here's the current field. 


WAN Links 
When it comes to digital services, ISDN is 
popular for multimedia applications, be- 
cause it was designed from the ground up 
to support isochronous applications. With 
modem compression algorithms and mul- 
tiple B channels, ISDN can efficiently sup- 
port audio and video. However, it requires 
service orders, telephone company in- 
Stallation, and widespread availability of 
ISDN services to be fully useful. 

Т1 circuits are leased lines for point-to- 
point communications. These dedicated 


circuits are limited because only prede- | 


termined people can be 
included in the multime- 
dia sessions. Like ISDN, it 
takes service orders to 
the telephone carriers to 
execute changes to add or delete sites, 
and customers may sometimes have to 
wait weeks for changes to be made. 


Workgroup Lineup 
Pace from 3Com sends a mix multime- 
dia and traditional data traffic over Ether- 
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net and awards the highest priority to 
isochronous traffic, Regular data traffic 
is slowed because of its lower priority, 
but time-sensitive information has a bet- 
ter shot at getting through. However, this 
leads to potential problems with data col- 
lisions, par Beery if several isochronous 
applications are attempt- 
ing to run simultaneously 
over the same Ethernet 
segment. 

Westem Digital's ISOnet 
provides a single, stand-alone isochro- 
nous mode that handles isochronous traf- 
fic similarly to isochronous 
Ethernet. There is, however, 
no provision for a data chan- 
nel running on E same Ether- 
net with |SOnet. 

Like isochronous Ethernet, 
SDV (switched. digital video) 
from AT&T uses ISDN’s 0.931 
signaling protocol and a connection-ori- 
ented service. Unlike isochronous Ether- 
net, SDV runs strictly at the application 
level and requires an infrastructure, such 
as ISDN, for the equivalent of isochro- 
nous Ethemet's C channel. SDV is only a 
higher level (4 and up) protocol. 

Proposed by Hewlett-Packard and AT&T, 


The Usual Suspects 


Digital services: 
e ISDN and T1 


LAN services: 
e Pace, Isonet, SDV, 
100VG-AnyLAN, 

FDDI, and ATM 


Finally, packet collisions and retrans- 
missions аге a way of life for many LANs. 
With Ethernet's bus topology, each device 
looks for a clear space to transmit. If traf- 
fic becomes heavy, multiple devices may 
try to transmit at the same time, and pack- 
et collisions may result. If a collision oc- 
curs, all devices must retransmit their data. 
This leads to even more collisions. This 
is why most network managers consider 
40 percent of total bandwidth to be the 
maximum available bandwidth over an 
Ethemet network. Heavy multimedia traf- 
fic can render an overloaded Ethernet net- 
work nearly useless. Token Ring or FDDI 
(Fiber Distributed Data Interface) are less 
susceptible to breaking down, although 
these two ring topologies can run out of 
bandwidth if traffic gets heavy enough. 


100VG-AnyLAN supports Ethemet packets 
at 100 Mbps rather than the traditional 
Ethemet bandwidth of 10 Mbps. A pro- 
tocol called Quartet Signaling uses four 
cable pairs to transmit data giving 100VG- 
AnyLAN the same 100-Mbps bandwidth 
as FDD! (Fiber Distributed Data Interface) 
or other fast Ethernet solutions. What 
100VG-AnyLAN doesn't offer is a stand- 
alone circuit-switched channel for multi- 
media services. The channels compete 
for the same 100-Mbps bandwidth as 
does data traffic. However, some com- 


promises have been made to favor 


isochronous applications. 
100VG-AnyLAN's Demand Priority arbi- 


trates packet transmission requests. This - 


, | 
tends to avoid packet colli- 


| 
traffic to get through in а more 
timely fashion. In addition, a 
hub can arbitrate requests by 
acknowledging higher-priority 
multimedia packets before 
lower-priority requests. 
Migration to 100VG-AnyLAN is much 
like a move to Isochronous Ethernet. it is 
possible to connect 100VG-AnyLAN de- 
vices to existing Ethernet networks and 
upgrade in stages. Corporations can up- 
grade individual stations or hubs on an 
as-needed basis. 


FDDI is designed for data transport 


= 


sions by allowing multimedia | 


Cost Benefits 
Even skeptics acknowledge that isochro- 
nous Ethernet can overcome these prob- 
lems (for an overview of competing tech- 
nologies, including ATM, see the text box 
“Networking Alternatives”). Isochronous 
Ethernet glues together channels that han- 
dle isochronous and packet data separately 
and transports the two data types over ex- 
isting Ethernet 10Ваѕе-Т LANs that use 
Category 3 UTP (unshielded twisted pair) 
or higher. Thus 10Base-T-network ad- 
ministrators avoid rewiring costs. 
Isochronous Ethernet is closely related 
to ISDN in that they use multichannel pro- 
tocols and are based on TDM (time divi- 
sion multiplexing), a technique for multi- 
plexing multiple channels over a single 
physical medium. TDM allocates to each 


and, like Ethemet, doesn't efficiently. : 
handle. isochronous traffic. FDDI 15 half- 
duplex. The« only major advantage to run- 
‘ning multimedia applications over F FDDI 

is enhanced bandy idth | (100 Mbps). 

ATM, the standard for 25- or 155- 
Mbps and faster LANs, is perhaps 
isochronous Ethernet's biggest neme- 
sis. ». ATM provides the ! same services 
that isoc onous Ethernet does but at 
significantly higher b bandwidths. ATM 
promises t to bri im voice, е, video, and data 
together into one big Еее high- 
speed mix. 

Once fully enormen АТМ wil support 
wide-area access \ to data, audio, voice, 
and video. However, the slow rate of 
ATM deployment plays into the hands 
of isochronous Ethernet's proponents. 
ATM equipment is expensive, апа it’s 
not aways interoperable . Today's АТМ 
connections. are largely limited to local in- 
stallations. Unlike isochronous Ether- 
net, ATM has no widely spread infra- 
structure. 

Both ATM and isochronous Ethernet 
are ISDN-based | protocols. ATM is based 
on broadband ISDN, and isochronous 
Ethernet is based on narrowband ISDN 
Basic Rate Interface and Primary Rate In- 
terface service. In the end, , vendors may 
be squaring off to fight the battle of the 
ISDNs. 


channel a specific amount of time on A Division 


of Labor 


the physical network wire. This is 
done independently of the other net- 
work protocols running on the 
same cable pairs, so existing 
LAN applications operate 
on isochronous Ethernet 
facilities unaffected by 
the isochronous traf- 
fic. By time slic- 
ing, isochronous 
Ethernet trans- 
mits isochronous 
information over ће  ' 
Ethernet LAN at a 
constant rate over time. 

Isochronous Ethernet 
uses a P+96B+D format 
that can mix video, audio, | 
and Ethernet into one LAN bundle. By 
comparison, in North America, BRI (Basic 
Rate Interface) ISDN is 2B+D (two bearer 
and one delta channel), and 23B+D for PRI 
(Primary Rate Interface). As the figure “А 
Division of Labor" illustrates, isochronous 
Ethernet's 10-Mbps P (packet data) chan- 
nel supports standard IEEE 802.3 Ether- 
net packet data. A 64-Kbps D channel is 
used for signaling, much as it is for ISDN 
service. The M (maintenance) channel is a 
96-Kbps channel that provides physical- 
layer status and control information. The 
6.144-Mbps C (circuit mode) channel han- 
dles multimedia applications. Isochronous 
Ethernet allows you to split the C channel 
into as many as 96 ISDN B narrowband 
channels (of 64 Kbps each) as desired, or it 
can combine the channels to add 64-Kbps 
bandwidth or make a single 6.144-Mbps 
wideband channel. 

Unlike traditional 10Base-T Ethernet, 
which uses the Manchester encoding 
scheme to send data over the physical con- 
nection, the isochronous Ethernet standard 
specifies 4B:5B encoding. The latter is 
also used in FDDI networks and benefits 
isochronous Ethernet by supporting the 
10-Mbps packet channels and 6.144-Mbps 
isochronous bandwidth, as well as 10 
Mbps of Ethernet over 100 meters of UTP 
cabling. 

Isochronous Ethernet' s bandwidth-on- 
demand lets you request whatever video 
quality you need for each connection. 
Thus, participants in a video conference, 
for example, can reserve a large portion 
of bandwidth for continuous and immedi- 
ate full-motion video. By contrast, some- 
one who wants to send a short video clip 
without audio needs to select only a small 
segment of the isochronous-Ethernet pipe. 


P channel: 
10-Mbps Ethernet 


C channel: 
at 64 Kbps each 
ISDN D channel 


isochronous Etliernet's 
10-Mbps P channel 
supports standard IEEE 
B02.3 Ethernet packet 
data. The 6.144-Mbps C 
channel handles multimedia 
| applications. It can be split into as 
many as 96 separate narrowband 
F channels (of 64 Kbps each) or exist as a 
single wideband channel. The D and M 
channels are used for signaling and physical- 
layer control, respectively. 


An isochronous Ethernet hub, using band- 
width management, acts as the mediator 
that awards or refuses the requested WAN 
bandwidth based on availability, or it can 
tell you what lower-bandwidth service is 
available. Isochronous Ethernet uses a sep- 
arate 6.144-Mbps channel between each 
user and the hub. 


Seamless Networking 

The figure “Multimedia Network” shows 
a prototypical tsochronous Ethernet-hub 
configuration. According to specification 
802.9a, isochronous Ethernet hubs will 
support standard 10Base-T Ethernet, so 
only those workstations that require 
isochronous capabilities have to be up- 
graded with isochronous Ethernet NICs; 
workstations that need only access to text 
and numerical data can plug into the hubs 
using traditional NICs. 

The figure also shows that the PSTN 
(Public Switched Telephone Network) can 
be connected directly to the hub (both the 
intelligent telephone and the remote video 
workstation shown in the figure connect 
to the hub through an ISDN connection). 
This allows remote users to participate in 
multimedia applications on the LAN. The 
hubs support switched digital services, 
such as ISDN (BRI or PRI) and ТІ. This 
also means that for the first time 10Ваѕе- 
T hubs will have mixed RJ-45 connectors: 
Some will be used for 10Base-T, and some 
will be used for ISDN. Because ISDN and 
the 10Base-T RJ-45 specification use dif- 
ferent pins for each service, users should be 
relatively safe if they accidentally plug the 
wrong service into the wrong jack. 

While important, WAN connectivity 
has its limitations. Don't assume that an 
ISDN connection to an isochronous Ether- 
net hub offers remote LAN access. This 
is not the case unless the hub supports 
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96 ISDN B channels 


, Malntenance channel 


АГИ Video Connections 


delivery of both the standard Ethernet 
and isochronous channels. 


. Я | video workstation 
Isochronous Ethernet hubs will Multimedia Network | 


support P and C channel con- 


Remote 


— 


The hubs support both isochronous and standard 


10Base-T Ethernet, Both Ше intelligent telephone 
and the remote video workstation shown in the 
figure connect to the hub through ISDN 
for WAN connections. This lets remote 


nections to their Ethernet : CES = "T ssec uma ا‎ Erea 
= : a 
piste, Шон; only i 4—7 ү. SS ` channels handle Ethernet 
some of those hubs will | intelligent өкілі ditor C chanel 
support P and C chan- telephone handle multimedia data. 
nel connections to re- 
mote users over the =, 
ISDN ports. Other, = 2 кеМ He adds that while 
presumably less ex- E "HummummamummE Standard workstation isochronous Ether- 
pensive, hubs will Video server E: — BW net costs may not in- 
support only the C تد‎ Н NH clude rewiring, some 
channel for remote таппалаяаа E companies will balk 
connections. It is also standard 10Base-T hub at the cost of upgrad- 
a function of the remote D ing NICs and hubs. “If 
device’s ability to handle ing you're going to make that 
the P and C channels. workstation investment, why not go to 


For wide-area isochronous 
Ethernet, networks will typically 
need independent ISDN or T1 con- 
nections among isochronous Ethernet 
hubs. This establishes a parallel path to han- 
dle the C channel, and the traditional bridge 
or router deals with the P channel. 

Through special software included in 
the isochronous Ethernet hub or through an 
MCU (multipoint control unit), three or 
more users can participate in the video ses- 
sions. Because isochronous Ethernet sets 
up private channels among individual 
users, it operates closer to switched digital 
circuits; thus, it's more likely to be kept 
private than standard LAN video or audio 
that is multicast over the network. 


Rei Flags 

The most conspicuous group of vendors 
to support isochronous Ethernet includes 
National Semiconductor, [BM, Ericsson, 
and Zydacron. The group plans to bundle 
products for a turnkey conferencing ap- 
plication based on the H.320 videocon- 
ferencing standard. 

The bundle will include National Semi- 
conductor isochronous 
Ethernet NICs. IBM will 
supply conferencing soft- 
ware based on its Lakes 
Collaborative Networking 
Architecture, midddleware 
that will support isochronous Ethernet in a 
new release slated to ship in the second 
quarter of this year. Ericsson will offer 
isochronous Ethernet hubs, and Zydacron 
will contribute H.320 codecs for com- 
pressing and decompressing digital video 
and voice signals. Incite, a division of In- 
tecom, has also announced plans to sell 
isochronous Ethernet hubs. 
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National Semiconductor Corp. 
Santa Clara, CA 

(800) 272-9959 

(817) 468-6300 

fax: (817) 468-6938 
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Collaborative Servar 
computing 

workstation 


According to Bob Rittle, manager of 
conferencing products for IBM’s Net- 
working Software Division, the group 
planned to demonstrate the product at 
CeBIT, in Hannover, Germany, last 
March, with commercial shipments to be- 
gin in the second quarter of this year. 
‘‘Isochronous Ethernet may not take over 
the world,” Rittle says, “but it will establish 
a market niche.” 

However, Apple’s Brown sees “little 
mind share” among network administra- 
tors for isochronous Ethernet. "People who 
want to change their networking environ- 
ment are opting for ATM," according to 
Brown. “25-Mbps АТМ is tied into our 
development efforts for the PCI-based ma- 
chines that are due out this summer." 

Cost is another concern. Traditional 
Ethernet NICs sell for under $100, and 
hub prices have dropped to below $1000. 
Although pricing is still not 
set, National Semiconduc- 
tor believes that isochro- 
nous Ethernet hubs and 
cards will be available for 
less than today's typical 
workgroup switched Ethernet solutions, 
which range from $500 to $1500 per user, 
including the NIC and hub port. But this is 
high compared to the roughly $150-per- 
seat cost of current Ethernet adapter cards 
and hubs. Brown says that 25-Mbps ATM 
costs companies about $900 per seat, and 
in six months, prices couid drop to $600 
per seat. 


something with legs, such as 

ATM?” he reasons. “I wonder 

about the wisdom of investing in 

something [like isochronous Ethernet] 
with no longevity." 


The Checkered Flag 
For isochronous Ethernet to become wide- 
ly accepted, the demand for video and au- 
dio services over LANs needs to take off. 
Isochronous Ethernet can provide a tran- 
sition as long as ATM is restricted to being 
the WAN connection to the isochronous 
Ethernet hub and not a link from the hub to 
desktops. The latter incurs another round of 
costs to replace isochronous Ethernet hubs 
and NICs with those that support АТМ. 
In the end, time is not on isochronous 
Ethernet's side. АТМ deployment тау be 
slow, but it is happening. To compete, 
isochronous Ethernet devices must quickly 
become standardized, readily available, 
and cost-effective. Isochronous Ethernet 
has a chance at success, but the window is 
small. Multimedia over the network is 
coming your way. The question is, how 
will it get to your desktop? Bi 
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Expanding performance and options 
in a family of notebook computing 


SOUND 
Series 2000 


486/ ЭХ to DX4-100 


The modular design of the Sceptre SOUNDX™ 
new Series 2000 486 notebook computer, offers Sneakers 

unlimited options to customize a system that fits яд; . Pasitianed to "Talk" to vo 
every need. The modular design, as with the EN TE 
other SOUNDX notebook computer, makes it =. 

easy to configure, expand, and upgrade the E. 
system. The Series 2000 goes one step beyond 
with an I/O modular "bay" that allows the user to 
interchange such options as an additional hard 
drive, floppy drive, battery pack, battery charger, 
AC & SCSI adapters, both 3.5" CD ROM (internal) 
& 5.25' CD ROM (external SCSI connect are 
offered). With an upgradable CPU module, easy 
access to RAM chips, and a choice of PCMCIA 
slots, the Series 20000 can grow with you as your 
future needs change. 
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TrackPoint | na 
Pointing Device a 


Notebook Comparison Chart 
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Did you know that Brutus (our 
Mascol) is a Monitor Lizard? Each 
year, Sceptre donates a portion of its 
profits to C,B,E,S, at the San Diego 
Zoo, in an effort lo save endangered 
animals like, Brutus 
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TECHNOLOGY 


WITH VISIONS 
FOR THE 
FUTURE 


For added muscle, the 
›шпах 3000 Pentium 
) fl Alaa 


project at warp speed. 
A A choice of mini and full 
(JM docking station options 
'] further expands 

lj multimedia capabilities to 
make a no-compromise 
mobile muttimedia 
alternative to a desktop 
system. 
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AC Adaptor 
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Floppy Drive SCSI Adaptor 
ScenrPTme 
nm. [ AA ГМЕ 1! | ii : 


16800 E. Gale Ave. City of Industry, CA 91745 USA 
Теі:{818) 369-3698 Рах:(818) 369-3488 
Toll Free: 1-800-788-2878 


Who Do You Call 
To Get The PC You Want- 
From the Inside Out? 


*2^ Ep ج‎ 


a NexGen 90MHz Processor | Intel S0MHz Processor 


| * Baby Case | * Baby Case 
| *250 Watt Power Supply | * 250 Watt Power Supply 
a “= KB Cache , Xo p T m 
* 8 MB RAM > 
* 1.4 MB Floppy | * 1.4 MB Floppy 
| «540 MB Hard Drive | 4 + 540 MB Hard Drive 
* ОТС 2278 Controller | | * STB Powergraph 64 PCI 
* Diamond Speed Star PRO VL |= УХ * Aztech Voyager Multimedia Kit 
| “ Aztech Voyager Multimedia Kit | Tusc ID I * 14" Monitor 
МЕ ұры CE ee ae ie И Keyboard 
* 101 Keyboard ^m : 
e MS DOS 6.22 | * WFW 3.11/Mouse 
* WFW 3.11/Mouse | 
$2295 
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Announcing the new DataStor series, ` ‘The DataStor NX5 Series is yet another NexGen inside. 


the latest choice in advanced personal com- 
puting from Data Storage Marketing. At Data 
Storage Marketing you pick and choose the 
PC that's perfect for you-from the inside ош! 
Now you can order the Datastor NX5—the lat- 
est, most affordable equivalent to the Intel 
pentium processors, and winner of a Byte 


Magazine 1994 Product of the Year Award. 


If you are looking for RISC-based superscalar 
design, on-chip code and data caches, branch 
prediction, high performance ЕРІ) and 64-bit 
bus, ask for the Datastor NX5. The NX5 pro- 
vides maximum performance, outstanding 
expandability and low cost. That’s Choice! 
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addition to DataStor's nationally recognized 
line of 486 and 586 PCs. DataStor 486 ISA 
and EISA PCs feature the flexibility of leading- 
edge VESA and PCI local bus technology. And 
both the DataStor Pentium and NX5 Series' 
of PCs offer workstation class performance 
at PC prices. 

When you want to look at aif the choices 
from the inside out...call Data Storage 
Marketing. Where else will you find options 
like 80, 90 and 100MHz Pentium and NX5 
PCs? Choose from Datastor's exceptionally 
wide selection of video solutions and periph- 
eral products for fifth generation PCs. We've 
got a DataStor that's just your style. Intel or 


Call Data Storage Marketing and 
ask for the PC of your choice-the P5 
or tbe NX5-more affordability from 
the inside out! 


Data Storage 
Marketing, Inc. 


5718 Central Avenue 
Boulder, Colorado 80301-2832 


1-800-543-6090 


Hardware АЗ 
Incredible Expanding Keyboard 


IBM’s new ThinkPad 701C shatters subnotebook constraints with 
a full-size keyboard and screen 


ALAN JOCH 


house divided may fall, but a 
home row divided may finally 
make the subnotebook a viable 


fer larger color displays 
and roomier keyboards. 
The closest competitor to 
the 701C may be Gate- 


As you open the lid, 
a cam on the left 
screen hinge puts 


way's Liberty, which also | beh. 
form factor. That's the idea behind the offers a 10.4-inch display РЕЯ 
split keyboard that IBM introduced on the — (dual-scan color). A com- EZLZELGU UC) 
new ThinkPad 701C, a cleverly designed, parable 486DX2/50 Liber- pes E 
4.5-pound portable. ty costs about $950 less femen 
Once opened, the keyboard on the 701C than the 701C. diagonal stair-step 


(nicknamed the Butterfly) extends past the 
chassis sides to give you the largest and 
most comfortable keyboard in its class. 
But when you turn on the unit, what real- 
ly pops out is the impressive 10.4-inch dis- 
play. Our review unit sported a TFT (thin- 
film transistor) screen, but the 701 is also 
available with a dual-scan display. Add 
IBM's TrackPoint III pointer, and the re- 
sult is today's most ergonomically correct 
subnotebook. 


Crowded House 
An Intel 486DX2/50 processor powered 
our review unit and ran applications in ac- 
ceptable but not house-burning speed. (Bat- 
tery life was an impressive 6 hours.) А 
486DX4/75 version will also be available. 
The DX2 comes standard with 4 MB of 
memory (20 MB maximum) and a 360-, 
540-, or 720-MB hard drive. The DX4 will 
come standard with 8 MB of memory. 
The 701C joins a handful of new sub- 
notebooks that run high-end 486s and of- 


ThinkPad 1016 Features 


- Infrared port transfers files at 


115 Kbps. 


ЖОООП .i- Expansion connector attaches 
MES | the included port replicator. 
2 | Parallel port for external 0.57- 
---” Pound floppy drive. 
14.4-Kbps data/fax modem. 
| Yamaha Codec provides 16-bit 


However, the Liberty issu 


doesn’t give you the satis- | 
fying cha-chunk that you | 
get on opening the 701C, 
as its 11.5- by 5.75-inch | 7! 
keyboard slides into place. | 
A clever mechanism splits j| —— 
the 85-key keyboard in | 8 
half with a diagonal cut 
from upper left to lower |. 
right. When you snap ' 
down the lid, the right segment inches up 
and then both segments slide in. The closed 
701C measures just 9.7 by 7.9 by 1.7 inch- 
es. The solid keyboard mechanism never 
failed to perform. We opened and closed 
the 701C countless times during our eval- 
uation but can't verify IBM's claim of 
achieving 25,000 fail-free repetitions. 
What does the split keyboard buy you? 
All the primary keys are the same size as 
those of a desktop keyboard. The function 
and arrow keys are about half as big but 
much more generous than the Pez-size but- 
tons on previous ThinkPad 
subnotebooks like the 510C. 
Our only complaints: There 
is no wrist rest, which is trou- 
bling because Apple and oth- 
ers have already considered 
wrist stress in their designs; 
and the heel of the right hand 
comes down on the arrow 
keys when you are typing. 


|. stereo audio. Bullt-in 


| microphone and speakers. 


7 | Nickel-cadmium battery doesn’t 
- require full discharge before 


recharge. 


Boo) Hard drive (360, 540, or 720 
= | MB) removes for security or 
WA | for segmenting work. 
Й - PCMCIA slot for two Type II 
4 cards or one Type IIl сага, 
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What a View 

The 701C’s remarkable 10.4- 
inch screen compares with 
full-size ThinkPads and dis- 
plays 26 lines of text in eye- 
pleasing 12-point type. By 
comparison, the 510C dis- 
plays the same amount of 
copy in 10-point type. IBM 


says the display shortages that have de- 
layed orders for some ThinkPads aren’t a 
factor for the 701C, thanks in part to out- 
sourcing from Sharp. 

The 701C comes with audio and tele- 
phony features similar to those of the larg- 
er and faster 755C, but because of its slid- 
ing keyboard, the 701C doesn’t have space 
for a CD-ROM drive. The 701C’s modem 
isn’t upgradable from 14.4 Kbps, With a 
256-color palette, the 701C doesn’t have 
the 755C’s more sophisticated graphics 
system (65,536 colors at VGA resolutions). 
Finally, the 701C can’t capture or output 
broadcast-standard video. 

The 701С does, however, shine among 
portables for pleasantness to use and for 
flat-out coolness. Cha-chunk may soon 
become the sound of status for those who 
live much of their life at 35,000 feet. Ш 


Alan Joch is a BYTE senior editor. You can 
reach him on the Internet or BIX at ajoch@ 
bix.com. 


IBM ThinkPad 701C ........... $5149 
486DxX2/50, active-matrix color, 8 MB, 
and a 540-MB drive 

IBM Personal Computer Co. 

Somers, NY 10589 

(800) 772-2227 

(914) 766-1900 

fax: (800) 426-4329 

Circle 1221 on inquiry Card. 


Е 
® 
E 
Е 
© 
E 
ЕР 
| & 


MAY 1995 BYTE 229 


' The information you 
| need is out there. 


f But how do you find 
Eit i Wen it SN 


i: Introducing Profound; the online service that 
A p quickly pinpoints what you need to know. 


-' Truckloads of new articles, reports and statistics emerge 
P every day — information that's vital to your job, your 
| Ке and your investments. But who has time to 
extract the crucial facts? Now Profound’s revolutionary 
InfoSort™ system can deliver the precise information you 
want. Just point and click and Profound scans millions of 
documents in seconds. 


The most comprehensive business database ever. 


m Access resources from the world's leading publishers, many 

of which aren't available anywhere else. News from over 

4,000 newspapers, periodicals and news wires from Reuters, 
The Associated Press and others. Over 40,000 research reports 
from publishers like Frost & Sullivan and FIND/SVP. Reports 
from Dun & Bradstreet, Standard & Poor's and Smith Barney. 
Current stock and commodity prices. All accessible through 
your Windows'-based PC and modem for only $19.95 a month. 
Includes graphics and Adobe" Acrobat" software. 


EE Custom Alert" automatically informs you about 
EE exclusive news on your world. 


Pick the topics that really matter to you — a client's business, 
the competition, your personal investments. | | 

Then, every time you open up Profound, a list | | 
of the latest and most relevant news articles | 
and research reports will be waiting for you. 


Pri 


- Let us prove to you how valuable timely 

1 information can be, free? 

Call 1-800-688-5583 and request your free software today. 
You'll get your first month's subscription at no charge. 

Plus five free hours of online time. 


Business Intelligence Online 


© 1995 Profound, Inc. 'Windows is trademark of Microsoft Corporation. "Adobe and Acrobat are trademarks of Adobe S AL halla сін шені inches ener uicertin aed 
incide fre ted hours (a 69675 wake Plus Adobe?" Acrobai™ software customized for Profound. The first monthly subscription fee of $19.95 will be waived. Your five free hours must be used within 30 days of first logging on to Profound. 
Additional time is $6.95 an hour, based on minutes used. 
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The Benefits of Recentralization 


Microsoft’s Systems Management Server helps bring 
the anarchy of multiple-vendor networks under centralized control 


ETHAN WILANSKY 


computers has become difficult and 

complex. One complicating factor is 
the plethora of management tools that use 
different OSes and front ends. Each man- 
agement application is configured sepa- 
rately and often uses proprietary data 
collection, remote control, and software 
distribution. 

Microsoft seeks to resolve these prob- 
lems with SMS (Systems Management 
Server), a suite of network management 
utilities. Using Microsoft’s Windows NT 
Server and Windows NT SQL Server as its 
underlying OS and database, respectively, 
SMS provides four major management 
functions: hardware and software inven- 
torying; electronic software distribution; 
shared application management; and re- 
motc-control and network monitoring. 

SMS is an integrated set of node-level 
tools that use industry-standard methods 
for managing the network. It distinguishes 
itself from the competition by using the 
NT SQL Server database as its founda- 
tion. This means, for example, that when a 
network manager defines a software up- 
date procedure that executes only on a 
client if CPU or disk space is adequate, 
the client’s characteristics are determined 
by querying the NT SQL Server database. 

SMS provides an open environment to 
support three of the most popular NOSes 
(network operating systems), Novell Net- 
Ware 3.1x and 4.x (in bindery emulation 
mode only), IBM’s LAN Server 3.0 and 
3.1, and Microsoft LAN Manager 2.1 and 
higher. This open systems philosophy 
extends to data collection and reporting 
via ODBC (Open Database Connectivity), 
DMI, and SNMP. Client OSes—such as 
Mac System 7, OS/2 2.x, MS-DOS 5.x or 
higher, and the Microsoft Windows fam- 
ily—are supported for varying degrees of 
systems management (for details, see the 
table "SMS-Supported Operating Sys- 
tems”). NT’s support of such popular in- 
dustry protocols as TCP/IP, IPX, SNA 
(Systems Network Architecture), RAS (Re- 
mote Access Service), and NetBEUI lets 
SMS use any of these protocols for data 
gathering, management, and distribution. 


y ntelligently managing networked 
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To operate SMS, 
you need NT Server 
($699) and NT SQL 
Server ($999). The 
CPU, disk, and RAM 
requirements depend | 
on the number of work- | 
stations and on how | 
dispersed—from a sin- | 
gle segment LAN to | 
many routed WANs— 1 —— 
the network ts. 

For our tests, we ran SMS on five Net- 
Ware log-on servers. Two of these were 
located at our Bethesda, Maryland, test 
site, and the other three were accessed re- 
motely across a frame-relay link. Of the 
three remote servers, two were connected 
via 256-KB lines, and one was on a 56- 
KB line. Clients were dispersed throughout 
the local and remote sites and ran a variety 
of OSes, including Windows 3,1, MS-DOS 
5.0 or higher, WFW (Windows for Work- 
groups) 3.11, Mac System 7, and OS/2 
2.1. Last, but not least, we ran SMS on 
two NT servers, one of which functioned 
as the central site server. 


Building on a Strong Foundation 

SMS uses a format called MIF (manage- 
ment information file), developed by the 
DMTF (Desktop Management Task 
Force), for collecting inventory informa- 
tion about the hardware on the network. 
It also uses SNMP services for monitoring 
SMS servers from a network management 
station, such as Hewlett-Packard’s Open- 
View. In addition, IBM’s NetView net- 
work management software can receive 
SMS status information if an NT server is 
running Microsoft SNA Server. 


Inventory Management 
Inventory data collection underlies аП 
SMS's key operations. At the central or 


| File View Options Window Help 


Microsoft SMS Adminisir ator 7 


Pe rsonal Computer Properties йй 2) 


ҒАТ16 
FAT16 


"Беру bis 351 í I 
Floppy Drive, 5.25 1.2M 
кед Disk, CMOS Туре 33 
Fixed Disk, CMOS Туре 33 


primary site servers, you decide the sched- 
ule and frequency of inventory collection 
for managed sites. Constant updates to the 
SMS database keep the inventory current, 
regardless of whether clients have been 
added or reconfigured. The inventory can 
encompass such items as hardware disk 
type, names of workstation boot files, in- 
stalled software, and BIOS revision dates. 

SMS provides a sophisticated query 
function that lets you use stored inventory 
information to complete a selective soft- 
ware upgrade through SMS, to document 
the network, or to trigger an alert condition 
in the event log. You can also save de- 
fined queries for future use. 

We found the inventory function to be 
the most robust and well-designed SMS 
component. However, the data we col- 
lected was sometimes incomplete. For ex- 
ample, our database contained no mention 
of the SCSI controller on a Tricord ES5000 
server running NetWare 3.12. The reason 
is that SMS uses standard NetWare APIs to 
collect information from NetWare servers, 
and those APIs report only NetWare vol- 
ume (not disk controller) information, the 
OS version, and other server information 
tracked by the NOS. 

In addition, on some stations at the 
Bethesda, Atlanta, and San Francisco test 
sites, the SMS boot-configuration com- 
ponent didn't run because other batch 
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procedures executed commands that 
dumped users out of their boot files be- 
fore the SMS agent TSRs could run. After 
we reconfigured the batch routines, the 
agents ran fine. 


Electronic Software Distribution 
and Management 
Maintaining a hardware inventory is hard 
enough; add ESD (electronic software dis- 
tribution) and software man- 
agement, and you have a 
nightmare. To help with this 
management headache, 
SMS provides a robust and 
highly configurable set of 
software distribution and 
tracking tools. 

From a central or primary 
site server (both of which 
can function as a multisite 


hub, although only the for- | Server types 
mer sits atop the hierarchy), | Primary site 


Distribution 
Log-on 
Helper 


you can create a package (a 
type of SMS component) 
that defines how an ap- 
plication you want to dis- 
tribute will be installed, 
executed, or tracked for in- 
ventory. 

For configuring pack- 
ages, SMS uses PDFs 
(package definition files), 
which consist of scripts for 
setting up Microsoft OSes, (e.g., MS-DOS, 
Windows, and NT) and Microsoft appli- 
cations, such as Excel 5 and Word 6. Also 
included is a run-time version of Microsoft 
Test for running precompiled scripts. 
(Compiling your own scripts requires the 
retail version of Microsoft Test, which is 
not included with SMS.) 

Each package provides the information 
necessary for running a task. Its own de- 
livery, however, is handled through a job, 
which is analogous to addressing and car- 
rying a letter to a mailbox for delivery. 

Overall, the package component is slick, 
but its run-time version of Microsoft Test 
for scnpt compiling leaves something to be 
desired. We found using a third-party 
scripting language like WinApps Installer 
was the quickest and easiest alternative. 

For software installation to execute, the 
client must have available a PCM (package 
command manager). Microsoft provides 
PCMs for computers running MS-DOS 
5.0 or higher, Windows 3.x, WFW, NT, 
and Mac System 7. Currently, there are 
no PCMs for OS/2 or Unix systems. How- 
ever, you can run the Windows PCM from 
an OS/2 Windows shell. At this writing, 
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Client services 

Inventory management ê 

Remote control @ 

Network monitoring' ө 

Client diagnostic utility © 
6 
9 


Shared applications 
Software distribution 


Digital Equipment was shipping beta ver- 
sions of a Unix client for SMS. Also, be- 
cause Mac System 7 doesn't support run- 
ning applications from the network, you 
can't share server-based applications. 
Shared application management, a main 
function of SMS, can be used to distribute 
software to any server in the SMS envi- 
ronment. When setting up shared applica- 
tions on a server, it's important to make 


SMS-SUPPORTED OPERATING SYSTEMS 


MS-DOS 5.X WINDOWS 
OR HIGHER 3.1 


WINDOWS 
FOR WORKGROUPS = NT 


ооооо 


> 
O 

2 
O 
O 


Note: Table information doesn't include NOSes; @ = yes; O = no. 

' Limited monitoring is possible on any client with a supported protocol, but only Windows NT and 
Windows for Workgroups support full, agent-based monitoring. 

* Although you can run shared applications from a server, SMS cannot handle client configuration 
and icon setup on the Presentation Manager desktop. 

3 Distribution and log-on servers can atso run Novell NetWare 3.x and 4.x, Microsoft LAN 
Manager, and IBM's LAN Server. 

* Only Windows NT Server сап act as a central or primary site server. 


the applications easily accessible to users. 
For Windows 3.x and NT clients, you can 
use SMS’s PGC (Program Group Control) 
utility to make application icons appear 
on each client workstation. 

Unfortunately, DOS, Windows 3.x, and 
NT are the only platforms that can take full 
advantage of PGC’s automation features. If 
you use a third-party 
Windows shell or OS/2, 
you must also use a third- 
party icon management 
utility to centrally man- 
age each desktop. 


Remote-Access Utilities 
and Network Monitoring 

For real-time user sup- 
port, SMS offers three functions: a diag- 
nostic utility for viewing client configu- 
rations, network monitoring for collecting 
raw data frames or packets while trou- 
bleshooting network problems, and remote 
control (also called help desk). The diag- 
nostic utility lets you, for example, view 
the device drivers loaded on a DOS work- 
station. On a Windows station, it lets you 
see the local heap space used for the GDI 
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WINDOWS 
SYSTEM 7 2.X 


($39.95 per client; prices 
are estimated retall) 
Microsoft Corp. 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

Circle 976 on Inquiry Card. 


(Graphical Device Interface). Network 
monitoring lets you set network alert trig- 
gers for executing any program or task. 
For remote-control and diagnostic support, 
SMS can access clients running DOS, 
Windows, and WFW. Surprisingly, SMS 
does not support NT or Macintosh clients 
for diagnostic or help desk functions. 

The host and viewing station must have 
the same protocols bound to the NIC (net- 
work interface card) for 
these remote facilities to 
function. The administrator 
monitors the DOS, Win- 
dows, or WFW client via a 
LAN or RAS connection. 

Network monitoring also 
requires either a promiscu- 
ous-mode NIC at the moni- 
toring site (i.e., a NIC that 
receives all frames on the 
network) or a connection to 
a remote network monitor- 
ing agent running a promis- 
cuous-mode NIC. A wide 
variety of LAN and WAN 
protocols running RAS are 
supported for SMS network 
monitoring. 

SMS remote control 
doesn’t work with OS/2, 
NT, and Mac clients, al- 
though NT support is ex- 
pected by year’s end, and 
Microsoft is considering adding native 
OS/2 and Mac support. 
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A Complex Route to Simplification 
SMS is not for administrators who want 
a simple solution to network management. 
It's a complex product that demands care- 
ful planning before you can implement it. 
That said, Microsoft has 
created a powerful suite of 
network management tools. 
When taken individually, 
SMS's management compo- 
nents are above average. Its 
distribution mechanisms and 
client support are superior to 
those of any product on the 
market, but they aren’t what 
distinguishes SMS from its competitors. 
SMS really shines as a total network man- 
agement platform. Its multiprotocol and 
multi-NOS support are unmatched. 8i 


Ethan Wilansky is a Maryland-based net- 
work integration consultant and instructor 
for Microsoft and NetWare networking prod- 
ucts. He can be reached on the Internet at 
ewilan@clark.net or on BIX c/o “editors.” 


“IBM only makes servers 
for huge companies with 
unlimited budgets.” 


(Hello, how does starting at $3,000 sound?) 


The days when only FORTUNE 500° companies could afford IBM are 
most definitely over. Because now, for about the price of other brands, any 
business can choose the IBM PC Server 300 and enjoy what IBM customers 
have come to expect. 

Namely, servers that are easy to upgrade and work perfectly with other 
computers and peripherals you might already have. Precision IBM reliability. 
Апа HelpWare? a comprehensive service and support package that includes 
telephone help 24 hours a day, 7 days a week. 


What's more, if making your life easier is high on your list of options, 
IBM PC Server 300: 
486 DX2/66MHz; 728MB hard 
managing your network a lot simpler. drive; 8MB parity memory 
For details on how to get the most out of your PC budget by getting the expandable to 128МВ; 9 Bays; 


; ; 8 Open Slots; 30-day money-back 
most PC Server, see the ІВМ Authorized Business Partner near you. Or, for Perseo 


product info by fax, call 1 800 ІВМ-АҒАХ and key in ID# 3078 or 3079. warranty; EISA/PCI architecture. 


you can choose an option of ours—NetFinity™ 2.01 software—which makes 
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There is a difference™ 


PC Direct prices and offerings are subject to change or withdrawal. MB means million bytes. Copies of IBM'S Statement of Limited Warranty avallable by A 1800 772-2227. Dealer 
prices may vary. ІВМ and HeipWare are registered trademarks and Netfinity and There is a difference ara trademarks of Intemational Business Machines Corporation. ©1995 ІВМ Corporation. 
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New & Improved! 


| 1 Got a network? Got a modem? Great! Now 
0 үү get CrossConnect® — the easiest, most cost-effective way yet to 


get more out of your modem, your network, and your phone lines. 


of 0 etti n 0 communications. 
installing separate modems and phone lines for every computer. 
CrossConnect lets authorized users dial in remotely and take 


| Designed for Novell and NetBIOS networks operating in DDS 
B а r e S D a r or Windows environments, CrossConnect is the software solution 
t k Since you can install CrossConnect on any network node, it 
y Because it operates in the background. users can continue working 
control of an office PC to run programs, edit files, print documents, 
| e n | download data or access the network. 


that lets you share up to 20 modems per LAN for dial-out/dial-in 

saves you the expense of having a dedicated modem server or 

10 6 һ а re m 0 (| p m © while inbound and outbound communications take place. And 
n a 

CrossConnect also comes with simplified instructions and 


| = streamlined installation procedures so you can start sharing 

ё | { | modems in about a half-hour. | A 
| U^ And you can always солт PIE SWITHMICRO 

| жа | the most qualified technical ШАМАМ 
5 support in the industry from Smith Micro — the leader іп tele- 
| communication software. 
So call 1-€88-964-SMSI today to find out how you can link up | 
with CrossConnect. 


I Its the easy, out-of-the-box solution for network modem 
E communications. 


through a single phone line. | Authorized Distributors: TechData. Micro Central and Ingram Micro | 
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ffordable computer telephony 
products are a boon to small 
businesses and work-at-home 


professionals. The low prices come from 
increasingly inexpensive DSPs (digital sig- 
nal processors). These chips can single- 
handedly juggle voice messages, faxes, 
data communications, digital audio, and 
more. Equipped with one of these pro- 
grammable chips, an expansion card can 
act as a combined data/fax modem, mul- 
timedia sound card, and telephony board 
for under $400. Besides giving your en- 
terprise а big-business feel, these multi- 
function cards conserve scarce expansion 
slots and reduce configuration hassles. 

DSP programmability also provides an 
easy route to correct bugs and enhance 
functions (upgrade modem speed—to a 
limit—or add caller ID capability). Five 
of the six cards reviewed use programma- 
ble DSPs. As you'll see, however, effective 
telephony doesn't require a DSP, nor does 
a DSP ensure effective telephony. In all 
cases, the software makes the difference. 

The cards in this review are based on 
the ISA bus and support 14.4-Kbps 
( V.32bis) or faster modem traffic, 14.4- 
Kbps fax transfers, and digital audio at 
sampling rates of 44.1 kHz in 16-bit stereo. 
АП six cards can record and play audio 
through the phone line, an external speaker 
and microphone, or a locally connected 
telephone handset. Windows audio soft- 
ware is standard, and each card has at least 
one CD-ROM controller. А joystick/ MIDI 
port is common but not universal. 

Three of the cards use a version of 
IBM's Mwave chip and DSP OS; two use 
AT&T's 32xx Roadrunner DSP with its 
VCOS (visual caching OS). Also tested 
was a non-DSP card from Boca Research 
that manages to squeeze enough circuitry 
onto a full-size card to provide voice, fax, 
modem, and sound functions. We didn't 
look at WindSurfer, IBM's own Mwave 
card, because a new version replaced it af- 
ter this review was completed. Non-DSP 
cards from Creative Labs and Diamond 
Multimedia weren't ready to review. 

The test platform was a 66-MHz Boss 
486DX2 with 28 MB of RAM and a net- 
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Small-Scale Telephony 


Six multifunction telephony boards 
manage fax, voice, modem, and sound 


work card. All products 
come with Windows- 
based telephony appli- 
cations. Keep in mind 
that if you don't find the 
telephony func- 
tions you want 
with these cards, 


Multifunction telephony cards 
can give your small business 
or home office a big-league 


you can get them 
with a little pro- 
gramming. All the 
reviewed Mwave 
cards, for exam- 
ple, work with Visual 
Voice for Mwave (Sty- 
lus Innovation, Cam- 
bridge, МА, (617) 621-9545). (See Code 
Talk, November 1994 BYTE, page 44.) 


sound, The bundled 
software makes the 
difference. 


Spectrum Signal Processing’s OfficeF/X 

Like other Mwave cards, the OfficeF/X 
is a small half-length card with many 
Mwave-based software features. It sup- 
ports V.17 (14.4 Kbps) faxing, V.32bis 
data transmission (with claimed upgrad- 
ability to V.34), 16-bit stereo sound sam- 
pling at up to 44.1 kHz, wave-table sound 
synthesis, MIDI capability, Sound Blaster 
compatibility, and telephony features. 

OfficeF/X is the first card to use the lat- 
est Mwave DSP, the MDSP2780, which 
brings more processing power and on-chip 
Sound Blaster hardware compatibility. The 
card has connections for audio line inputs 
and outputs (through stereo 4-inch phone 
jacks), a microphone input, and a joy- 
stick/ MIDI port. The line output drives 
headphones directly (an Mwave mixer ap- 
plet is included). One telephone jack con- 
nects both phone line and handset with the 
RJ-12 pigtail splitter that Spectrum sup- 
plies. 

With no DIP switches or jumpers, setup 
should have been simple using the card's 
graphical DOS installation program. In 
rnost cases, you just select "automatic set- 
up and test" and wait a few seconds. We 
weren't so lucky. OfficeF/X's installation 
refused to accept the COM2 setting, even 
though it was unused by other hardware. It 
finally worked with COM3. 

OfficeF/X comes with Delrina's Win- 
Fax Lite and WinComm Lite, MKS Inter- 
net Anywhere for E-mail, and Spectrum's 


k |, own SwitchBoard, а 
А digital answering 
machine. 

SwitchBoard’s unified inbox lists fax, 
voice, and E-mail messages. SwitchBoard 
handles voice messages itself and com- 
municates with WinFax Lite and Internet 
Anywhere to meld their receive logs into 
one. OfficeF/X’s Mwave software man- 
ages audio, fax/modem, and wave-table 
synthesis pretty well, though we did find 
the digital audio quality somewhat want- 
ing. When we listened to messages and 
calls through headphones, the card emitted 
a constant pink noise/whine that made lis- 
tening unpleasant. Muting the inputs in 
the mixer applet didn’t help. 

The Mwave discriminator routine de- 
termines where each incoming call should 
go: voice, fax, or data. You can also set 
up brute-force discrimination, letting the 
caller indicate the call type with DTMF 
Touch-Tones, or depend on caller ID and 
phone-number information you enter into 
OfficeF/X's contact list. 

WinFax Lite and WinComm Lite are 
arbitrarily crippled. SwitchBoard supports 
multiple incoming mailboxes, but beyond 
that, its features are only equal to a $99 
answering machine. It has no message for- 
warding or beeper notification, no voice- 
menu programmability, and no fax for- 
warding or fax-on-demand. In short, 
OfficeF/X is just about what you'd get if 
you combined an average fax machine, 
modem, and answering machine. 

When running Windows, Mwave acts 
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as an acceptable wave-table synthesizer. 
It can handle simultaneous fax and MIDI, 
audio and modem, or almost any combi- 
nation that doesn’t overtax the DSP's ca- 
pacity. If you overdo it, a window pops 
up complaining about "not enough MIPS.” 
(All these cards support simultaneous func- 
tions to a reasonable degree.) 


Best Data's ACE 5000 
Best Data's ACE 5000, one of the first 
Mwave-based cards, uses the original 
Mwave chip, now called the MDSP1012 
by IBM. Although the Mwave cards share 
capabilities and are similar, each has a dif- 
ferent layout, components, and connec- 
tors. The ACE half-length card has clear 
advantages and disadvantages when com- 
pared with the other Mwave cards. Un- 
fortunately, the balance tips to the negative. 
On the ACE card, all ports are easily 
accessible and well labeled, with two RJ- 
11 jacks, microphone input, and line in- 
put and output. This card supports only a 
single CD-ROM drive type— Panasonic. A 
MIDI connector kit is optional. Installa- 
tion isn't nearly as straightforward as with 
OfficeF/ X, because the ACE card has both 
jumpers and DIP switches. Worse, Best 
Data's hardware sniffer utility works well 
only if you get the settings right the first 
time. After using it once, if you try differ- 
ent port and IRQ (interrupt request) com- 
binations, you must first pull the board 
and manually remove all references to the 


MULTIFUNCTION TELEPHONY CARD FEATURES 


previous ACE installation from your SYS- 
TEM.INI file. 

The ACE card comes with QuickLink 
Message Center, from Smith Micro Soft- 
ware. This somewhat uneven program pro- 
vides central control with a unified inbox 
(actually, 10 inboxes organized as mail- 
boxes) for incoming voice messages and 
faxes. QuickLink's impressive list of busi- 
ness features (i.e., operator paging, call 
transfer, fax-on-demand, remote fax re- 
trieval, and pager notification) seemingly 
puts it at the top of the Mwave list, but 
some of the features are flawed. 

Inan office running on a Centrex or sim- 
ilar small-business phone system with ex- 
tensions, QuickLink will transfer incoming 
calls to an extension identified by the mail- 
box. No problems here. It will also page an 
operator by beeping the system's speaker 
or by playing a WAV file. 

Fax-on-demand should also be a wel- 
come feature, and we were pleased with 
QuickLink’s ability to automatically gen- 
erate a faxable list of available documents. 
However, you can't view faxes as you add 
them to the list, nor is there callback capa- 
bility. Callers must request fax-on-demand 
from the fax machine itself. And QuickLink 
doesn't offer callers any opportunity to ver- 
ify document choices or delete selections. 

Pager notification works, but it rings 
your pager even if the caller hangs up im- 
mediately. Configuration details are buried 
in deep trees of dialog boxes, which forces 


AMI MEDIA-TEL BEST DATA ACE 5000 
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you to hunt for some common switches 
and parameters. The greetings and voice 
prompts supplied are useless demonstra- 
tions, requiring you to rerecord every mes- 
sage in your own voice. QuickLink also 
turned up the only application errors en- 
countered during this review. While the 
errors weren't fatal—clicking the "ignore" 
button dismissed them—they did hang the 
application, and they were consistently re- 
peatable after two reinstallations. 

Taking advantage of DSP programma- 
bility, Best Data offers several upgrade 
options. You can upgrade the V.32bis data 
modem software to V.34, but it remains 
to be seen whether or not the MDSP1012 
chip can handle 28.8-Kbps transmission 
with full four-times compression. Other 
software options are caller ID, full-duplex 
speakerphone, network fax, Q-Sound (sim- 
ulated 3-D), and a three-way call discrim- 
ination (voice, fax, and data). 

While QuickLink's list of business-ori- 
ented features stands out, the implemen- 
tation simply doesn't measure up to our 
expectations for actual use. Overall, we 
rate the ACE 5000 behind OfficeF/X. The 
ACE card works with Visual Voice, if you 
have a custom application in mind. Or you 
can wait for the MDSP2780-based ACE 
6000 with its upgraded software. 


Objix Multimedia's Media Manager 
Objix Multimedia's Media Manager is an 
Mwave card. Like the ACE 5000, this half- 
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length card uses IBM's MDSP1012 Mwave 
chip, and its features and DSP software ca- 
pabilities are similar. A joystick/MIDI 
connector is standard (through an adjacent 
slot opening), and the audio connections 
(microphone, line in and out) run through 
a pigtail. There is a bundled microphone, 
and the card has a scanner port and soft- 
ware that supports scan to fax, giving you 
real fax-machine capability. 

Automatic configuration by a Windows 
program makes installation straightfor- 
ward. The card supports only one type of 
CD-ROM drive—Sony. 

Media Manager comes with the most 
limited software of the six cards. The 
PhoneManager program handles voice 
calls, providing one mailbox, your choice 
of three greetings, and only the most basic 
telephone-plus-answering-machine func- 
tionality. Similarly, the Fax Desktop pro- 
gram offers little beyond the minimum re- 
quired features of a fax machine. 

The standard Mwave discriminator 
routes calls to PhoneManager and Fax 
Desktop, but there is no central manager to 
get voice and fax services running auto- 
matically. Fax Desktop also requires you to 
log in with a name and password, making 
it difficult to set your machine to restart 
itself after a power loss. The user inter- 
faces are clunky, with separate voice and 
fax inboxes and poorly drawn icons. 

The bundled microphone is a nice touch, 
but the card's line output wasn't strong 
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enough to drive ош head- 
phones at an acceptable 
volume. In its present 
State, fax and voice sup- 
port are so basic as to put 
the Media Manager in last 
place among its Mwave 
counterparts. The manu- 
al that came with the Me- 
dia Manager card was 
stamped “preliminary,” 
leaving hope that the soft- 
ware will move forward. 


MediaMagic's 
Telemetry-32 
This three-quarter-length multifunction 
DSP card was the first one to use AT&T's 
Roadrunner 3210 chip. The card's hard- 
ware features are impressive: four CD- 
ROM interfaces, stereo microphone input, 
audio jacks, dual RJ-11 telephone jacks, 
a game port, and a stereo microphone. 
While the Telemetry-32's basic software 
capabilities are similar to the Mwave cards, 
that's where the similarity ends. For once, 
installation was truly automatic. The soft- 
ware includes Voyetra’s Multimedia Sound 
Software for Windows, and voice and fax ac- 
tion are handled impressively by Syncro 
Development’s Multimedia Connect with 
three-way call discrimination. 
Multimedia Connect is hampered by a 
too-sparse manual, and the answering-ma- 
chine software suffers from the common 
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Multimedia Сеге 


Multimedia Connect's main 
interface mimics a speakerphone. 
The Enter key lifts the receiver off 
the hook, and you can dial with 
your keypad. The mini inbox view 
shows newly arrived voice and fax 
messages. The program comes with 
the MedlaMagic and AMI packages. 


flaw of recording after an 
immediate hang-up. How- 
ever, Multimedia Connect 
makes the Telemetry-32 
telephony bundle profes- 
sional and complete enough 
to put to business use im- 
mediately. 

Surprisingly, Multimedia Connect's 
greetings and prompts are delivered by a 
clear, professional voice. The layout of the 
voice menus, mailbox access, and remote 
administration is clean and sensible. Mul- 
timedia Connect is clearly patterned after 
high-end voice-mail systems. 

Its features go way beyond a unified in- 
box for fax and voice messages. The stan- 
dard voice menus invite fax senders to at- 
tach voice messages, which then appear 
as icons in the fax viewer toolbar. You 
double-click on the icon to hear the mes- 
sage. Multimedia Connect also forwards 
faxes and messages to other mailboxes, 
and it will even forward faxes to another 
fax machine (with automatic retries and 
the ability to reprogram the forwarding 
number remotely). The program doesn't 
forward voice messages to other locations 
or notify pagers. 

The stylish Multimedia Connect inter- 
` face (see the screen) is compact 
" enough to let you run other programs 
Г опа 1024- by 768-pixel screen. Also, 

the program can play WAV files to callers 


on hold. This big-system feature lets you 


annoy callers with marketing messages 
and music, but it keeps callers from won- 
dering if they' ve been disconnected. The 
interface doesn't make it clear enough, 
however, that a caller is on hold. 

Unfortunately, Multimedia Connect's 
Touch-Tone duration is too brief for most 
voice-mail systems to recognize, and the 
speakerphone introduces a jarring delay 
between your speech (into the microphone) 
and its playback in your headphones. Also, 
the board itself is a little noisy, playing a 
constant, almost tune-like, sequence of 
random tones through the headphones 
when the line is quiet. 

The Multimedia Connect interface has a 
“terminal” button that enables the modem 
emulator and launches any external ter- 
minal program you choose. The package 


MAY 1995 BYTE 127 


[ТИП Small-Scale Telephony 


also includes AT&T’s stand-alone data 
and fax modem emulators, so you can run 
third-party communications software. 

The Telemetry-32 was up and running 
faster, and presenting a more professional 
interface to the caller, than the other cards 
tested. It has no pager notification or re- 
mote fax retrieval, but overall, we give the 
Telemetry-32 high marks and recommend 
it for any small business that wants to 
sound big. 


American Megatrends’ Media-TEL 
American Megatrends (AMI) supplied its 
new Media-TEL card with prerelease in- 
stallation software. With the same hard- 
ware and software features, this card is 
virtually indistinguishable from Media- 
Magic's Telemetry-32. (The cards aren't 
identical at the component level, though 
the Media-TEL uses two MediaMagic 
chips.) Both run AT&T Roadrunner chips 
at 55 MHz (AMI uses the 3207 version 
with no serial interface), both support four 
different flavors of CD-ROM drive, and 
both run Syncro Development's Multi- 
media Connect voice/fax manager. Only 
the Media-TEL provides a game/MIDI in- 
terface. 

While the Telemetry-32's installation 
was smooth, the Media-TEL's wasn't. 
AMI told us its final installation routine 
will be good because it relies on the same 
hardware sniffing routines used in its 
AMIDIAG utility. The company includes 
an odd assortment of AT&T DSP demon- 
stration programs, the most impressive of 
which made short work of JPEG image 
decoding. Reserving judgment on AMI's 
unfinished installation routine, we expect 
to like the Media-TEL as much as the 
Telemetry-32, for the same reasons. 


Boca Research's SoundExpression 14.4VSp 
The SoundExpression 14.4VSp (Boca 
calls it the SE1440) blazes its own trail. 
Rather than using one DSP to handle 
everything, the SE1440 employs discrete 
components, which explains why it's a 
full-length card. In specifications, it does 
nearly everything the DSP-based cards re- 
viewed here will do. What you don't get is 
software upgradability. 

You can connect four kinds of CD- 
ROM drives with internal audio cable sup- 
port for each. Line in and out as well as 
microphone and joystick/MIDI jacks are 
standard. With only one RJ-11 jack on the 
card, Boca supplies an odd-looking split- 
ter that lets you connect a handset as well. 

Boca did a first-class job packaging the 
SE1440. А preinstallataion COM-port snif- 
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fer tells you how to set jumpers for the fax 
modem’s I/O port and IRQ. All audio and 
CD-ROM parameters are then set in the 
well-designed installation program, which 
makes configuration effortless. Boca 
doesn’t include the Sound System soft- 
ware, instead bundling MidiSoft' s Sound 
Impression tools. 

The real story behind the SE1440 is the 
Fax Works software from SofNet. It makes 
the SE1440 the most powerful and capable 
telephony card in this review. Fax Works’ 
base of operations, the Communication 
Center, lets you see how many voice and 
fax messages you have at a glance. Its uni- 
fied inbox has a twist: Tab headers let you 
browse among fax and voice, new and old, 
and incoming and outgoing messages with 
ease. With each of FaxWorks' multiple 
voice/fax mailboxes, you can set a per- 
mailbox disk-space limit. Your mailbox 
can also have its own private fax-on-de- 
mand list, and FaxWorks' forwarding op- 
tions are impressive. 

When you're traveling, Fax Works can 
notify you about new faxes and voice mes- 
sages by digital pager or by faxing a status 
update. In both cases, Fax Works gives you 
the number of new and old fax and voice 
messages, and the total number of new fax 
pages. With pager notification, FaxWorks 
ingeniously turns this data into Touch- 
Tones. The counts appear in your pager's 
display as a suffix following any mailbox- 
specific ID code you supply. When you 
call in for your messages, you can also get 
your faxes selectively. And FaxWorks sat- 
isfies our fax-back standards by letting 
you call from any phone and specify a call- 
back fax-machine number. 

The versatile Fax Works gives you three 
ways to deliver fax-on-demand: 10 global 
demand documents, 
10 additional docu- 


tions, but the document-retrieval area re- 
quires the caller to know the four-digit 
document code and its four-digit password. 
As with fax retrieval, fax-on-demand sup- 
ports both immediate and delayed trans- 
mission. 

While not quite the equal of the voice 
prompts included with the Multimedia 
Connect software shared by the Media- 
Magic and AMI cards, FaxWorks' stan- 
dard voice prompts and greetings are clean 
and professional. It has many nifty fea- 
tures. With a lightning-fast viewer, anno- 
tation, and automatic cover pages, the fax 
component is not crippled at all. The ter- 
minal emulator includes a host mode for 
quickie file transfers. If you get lost, you 
can turn on FaxWorks' “сие card” facility, 
which pops up a helpful hints window for 
the control you're pointing at. 

The SE1440 card does have a quirk or 
two, including too-loud Touch-Tones 
while dialing and an ear-jamming pop that 
precedes local playback of greetings and 
prompts. Overall, however, we give the 
SE1440 top marks for the quality of Fax- 
Works. 

As hardware, all the reviewed multi- 
function cards are capable enough for tele- 
phony; it's the bundled software that 
makes the difference. For now, the Boca 
SE1440 and the AT&T cards from Me- 
diaMagic and AMI provide the best busi- 
ness telephony software. ІШ 


Tom Yager is a freelance writer and analyst 
living in north Texas. He is the author of 
The Multimedia Production Handbook for 
the PC, Macintosh, and Amiga (Academic 
Press, 1993). You can reach him on the In- 
ternet at tyager Q maxx.lonestar.org or on 
BIX c/o "editors." 
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drive them all. Look no full-length, 16-bit ISA with a capacity that 

further. Texas Micro has expansion slots are matches up to three 

the right chassis for you, based on a passive standard office PCs, the {| { MICRO 
and in a rugged rack- backplane that’s ready Model 3220 is the more The Value Leader Since 1083 
mount form factor! to be configured. cost effective solution! 1-800-627-8700 


Fax:713-541-8226 Int:713-541-8200 


© 1994, Texas Micro, Inc. Pentium is a trademark of Intel Corporation. 
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FIXED/REMOVABLE MASS STORAGE 


FOR ANY PLATFORM. 


Data Express: Rugged Removability 
Data Express, a family of durable 
removable carriers, houses a 
hard disk or DAT (Digital 
с 5 Audio Tape) device, adding 
up to 36GB plus the many 
benefits of storage removability to your PC or 
workstation, Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed in steel enclosures and equipped 
with a fan and power supply. Data Express boasts 
an industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable External Housing 
Kingston's Data Silo 

is a family of stand 

alone external storage 
enclosures for half-height 
or full-height 5.25” or 
3.5" SCSI peripherals. Data Silo is 


available in versions to house one, two, four, or 


nine SCSI devices simultaneously providing the 
utmost flexibility for storage expansion, disk array 
environments, and peripheral integration. Each 
Data Silo is equipped with its own power supply 
and fan and constructed of 10096 steel, making 
Data Silo the most durable external storage 
enclosure available today. 


Storage Versatility 
Kingston's Data Silo four and 


nine bay units provide ideal 

» drive stacking features for 
use in disk array environ- 
ments. Data Silo also houses Kingston's Data 
Express products, which provide all the benefits of 
storage removability including data security and 
portability. 


Industry-Leading, Five-Year Warranty 
Every Data Express and Data Silo 


Pr», comes equipped with a 

| < Bb. comprehensive five year 

; warranty and free technical 
support. Designed specifically 
for PC and workstation users, Data Express and 
Data Silo provide unsurpassed storage flexibility 
and quality. 


Every Product 100% Tested 
Kingston guarantees the highest 


quality available by testing 


every product prior to 
shipping. 
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Information At Your Fingertips 
To get the facts on Data 
Express and Data Silo, call EU 
ош convenient RAMFax Ё | 1 УГЕ, 
fax on-demand service | - 
toll-free and request 
document number 83/0. For immediate 
assistance, contact Kingston's Storage Products 


group at: 


(800) 435-0670 


К ingston 


THE INSIDE NAME IN UPGRADES 


Kingston Technology Corporation 
17600 Newhope Street, Fountain Valley, CA 92708 
(714) 438-1850 © Fax (714) 438-1847 
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Apples Improved MessagePad 


Bug fixes, more memory, and third-party peripherals and 
software have improved MessagePad usability 


TOM THOMPSON 


pple's new MessagePad 120 
strengthens the company's role 
in vertical applications. Al- 


though it still doesn't read handwriting the 
way we'd like it to, it offers more memory, 
better ROMS, and growing third-party sup- 
port in the form of PC Card peripherals. 

With a cursory glance at the Message- 
Pad 120's hardware specifications, you 
might think it's the original with a flip- 
top cover for the LCD. It still uses a cus- 
tom system ASIC to manage hardware 
subsystems, the same 20- MHz ARM610 
RISC processor, and a Type 2 PC Card 
slot. But its 4-MB ROM features Newton 
OS |.3—with bug fixes, improved hand- 
writing recognition, and a larger dictio- 
nary (13,000 words instead of 10,000). 

The MessagePad 120 comes in 1- and 2- 
MB memory configurations, whereas the 
MessagePad 100 had just 640 KB. This 
gives you up to 1.4 MB of RAM for ap- 
plications and information (2-MB system) 
versus 220 KB in the original. The Mes- 
sagePad 120's low-power reflective LCD 
15 slightly smaller than the original's (320- 
by 240-pixel resolution versus 336- by 
240-pixel resolution, respectively). 

The MessagePad 120 is taller and longer 
but less wide than the original, so it fits 
into more jacket pockets. A larger battery 
cavity holds four AA batteries instead of 
four AAA batteries. That boosts the PC 
Card slot power rating from 110 to 325 
milliamperes, enough to support modem 
cards for wireless communications. 

Now for the price: The MessagePad 
100, sans peripherals, cost $699. For the 
same price, you can get a MessagePad 120 
with 2 MB of RAM and an external mo- 
dem (2400-bps data and 9600-bps fax), 
which is the unit we tested here. 


MessagePad did a good job at 
recognizing my handwriting 
(a mix of cursive and printed 
text), it was hard to discern 
any improvementinthatarea. | 
However, the MessagePad |) 
handwriting recognition en- | 
gine now supports deferred | 
recognition. This lets you | — 
rapidly jot down notes as 
"ink" or bit maps and capture 
them later as text—a big win 
for those using the Mes- | 
sagePad 120 as an electronic 
notepad. 

The Newton OS has | 
gained stability: During test- 
ing, we saw only one system 
error, and we never had to | 
reset the device, despite in- 
serting a variety of cards and 
downloading new software. T 

The PC Card situation is | | (| 
mixed. An Epson 2-МВ ё 
memory card worked, but an Épson 20- 
MB flash memory card didn't. Neither did 
SunDisk's 1.8-MB FlashDisk card: We 
got an "Unrecognized type of card" mes- 
sage. Both cards use an ATA (AT attach- 
ment) interface for data JO. PCMCIA stor- 
age cards that mimic IDE hard drives don't 
work with the MessagePad 120. The New- 
ton OS isn't hard drive-based, so it doesn't 
understand them. 

Touse third-party PC Card modems with 
the 120, you must first download additional 
software from AppleLink or eWorld—a 
modem interface module and several “еп- 
ablers" that transparently manage the messy 
modem configuration details for you. We 
downloaded the ModemEnabler package 
(a package is analogous to a file) and the 
enablers for a generic Hayes modem and 
the Motorola Cellect 14.4-Kbps cellular 
modem card. (A variant 


MessagePad 120..,........... $699 
Field Test Î (2-MB configuration with Newton of the Motorola enabler 
The MessagePad 120 0 fax/data modem and PocketQuicken) lets the modem com- 
comes preinstalled with i3 (1-MB configuration) .......... 5599 municate through а 
Name and Date appli- = "Cr pn Inc. MC2 Microtac cellular 
tions 1.1, a РІМ (рег- MEME (500) 776-2333 We copied these 
sonal information E (408) 996-1010 files to a PC and used 

fax: (408) 974-6412 


manager) application. 
Because the original 
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the Windows version 
of Apple's Newton 


The new, slimmer MessagePad 120 fits more easily 
in a pocket. With 2 MB of RAM and third-party 
support, there are more reasons to put one there. 


Connection Kit to download the software 
to the Newton. After inserting a Motorola 
Cellect PC Card modem, we picked the 
appropriate enabler from the Preferences 
settings on the MessagePad. With a few 
pen taps, we could fax notes using the Cel- 
lect. Installing a terminal emulation pro- 
gram called PocketCall from Ex Machina, 
we could log on to BIX and other charac- 
ter-based on-line services at 9600 bps. 


Outlook: Good 

For certain on-the-go business people, the 
MessagePad 120 is a handy communica- 
tions device. Although the PC Card slot 
supports wireless communications devices, 
it's still too early to count on any wireless 
solutions other than a cellular phone 
hookup. However, the MessagePad is still 
best suited to specialty applications and 
getting better at it all the time. 8i 


Tom Thompson is a BYTE senior technical 
editor at large and an Associate Apple De- 
veloper. You can reach him on the Internet or 
BIX at tom thompsonQ bix.com. 
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You be the judge. Try 
Reflection® X free for 30 days, and 
you'll see why it’s ‘simply better.’ 

You'll discover complete PC-to- 
UNIX connectivity. Reflection X 
is the first 32-bit PC X server to 
include advanced TCP/IP for 
Windows, award-winning VT320 


emulation, and sophisticated applica- 


tions like FTP client and server and 


LPR/LPD. All from a single vendor. 


You'll find Reflection X is easier 


to use, too, because it takes full 
advantage of Microsoft® Windows”. 


We've added features like drag-and- 


drop FTP and configurable panning. 


Plus, our intelligent client startup 
lets you launch X clients automati- 
cally—right out of the box! 
Reflection X delivets top 
performance, reliability, and offers 
outstanding technical support. 


So call today for your free 30-day 
evaluation. Because when it comes to 
‘simply better,’ you know best. 


For your free 30-day evaluation 
of Reflection X, call 


800.926.3896 


In Europe, call +31.70.375.11.00 
Outside Europe, call 206.217.7100 


A Reflection 


Making PC Connections Count 


Walker Richer & Quinn, Inc: 1500 Dexter Avenue North, Seattle, Washington 98109 USA / FAX: 206.217 0293 a WRQ Europe: Buitenbof 47, 2513 AH Den Haag, The Netherlands / FAX: +31.70.356.12.44 


WRO Software GmbH: Wilhelm-Marx Haus, Heinnch-Heine Allee 53, 40213 Düsseldorf, Germany / FAX «49.211.8307.360 A WRQ Software S.A.: Leime, ВР. 10910, 1. Rue de la Haye, 95731 Косу CDG Cedex, France / FAX: +31.1.49.192216 


WRQ anal Reflection are registered trademarks of Walker Richer & Quinn, Inc. All other trademarks are the property of their respective holders. 
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Good News From Delphi 


Borland's Delphi is a potent combination of Object Pascal compiler, 
visual development environment, and database tools 


RAYMOND GA COTE 


fter more than 15 months 
of beta testing and nearly 
two years of buildup, Bor- 
land International has delivered Del- 
phi, its entry into the RAD (rapid ap- 
plication development) marketplace. 
Windows-based Delphi consists of 
several tightly integrated components: 
an object-oriented Pascal compiler and 
debugger, a visual design environment, 
and strong database access tools. Bor- 
land designed Delphi as a tool to both 
develop prototype applications and 
convert them into commercial and cor- 
porate-grade products. 

There are two versions. Plain old 
Delphi includes the development 
environment and the Borland Data- 
base Engine for access to dBase (sev- 
eral versions), Paradox, local Inter- 
Base, and ASCII tables, as well as 
other databases with ODBC (Open 
Database Connectivity) support. Del- 
phi lets you generate stand-alone 
applications (not just database applica- 
tions) and distribute them free of royal- 
ties. Delphi also comes with a single-user 
version of InterBase, Borland's SQL data- 
base server for Windows, but without 
license for distribution. 

Delphi Client/Server ($1999) adds ver- 
sioning control for development team sup- 
port, built-in access to remote SQL data- 
bases (e.g., Oracle, Sybase, Microsoft SQL 
Server, and Informix) through Borland SQL 
Links 2.5, Interbase unlimited distribution 
license, and source code for Delphi's library 
of components. Delphi applications scale 
fully to Delphi Client/Server. 

With the two versions, Borland is chal- 
lenging low-end tools such as Microsoft's 
Visual Basic and high-end 4GL (fourth- 
generation language) products such as 
PowerSoft' s PowerBuilder. Almost any 
development product introduced on the 
Windows platform today is either positioned 
as compatible with Visual Basic oras a VB- 
killer. On its merits, Delphi is certainly the 
latter and more. Whether or not Borland's 
RAD products pack enough power and per- 
formance to woo developers away from the 
Microsoft stable is another matter. 


гс = 


Software [ТЛ 


— FILEFORM.PAS / 
TFileCtr15; 


FileCtrls; 
implementation 
{SR *.DFM) 


procedure TFileCtris.OKBtnClick(Sender: TOb: 
begin 


end; 


procedure TFileCtrls.FileListBoxl1Change (Sen 


At the top are the elements of a typical Delphi ———À environment: the Component Palette, Object 
Inspector, Form Designer, and Code Window. At the bottom right is an executing program, and at the 
bottom left the Delphi debugging system. The program window demonstrates a live component at design 
time, a directory view component displaying the current status of the hard disk. 


Old Friend Pascal 

At Delphi's core is Borland's speedy 
object-oriented Pascal compiler. Pascal 
was Borland's original entry into the 
development tools marketplace and has 
not been a highly visible language over 
the last few years. The company has con- 
tinued to develop and support it, however, 
keeping it up to date with support for all 
the latest operating-system niceties, such as 
DDE, MAPI, ODBC, and OLE 2.0. 

If you are familiar with any other object- 
oriented language, you'll soon settle into 
Object Pascal. This is a single-inheritance 
object language with the features you 
expect, such as encapsulation and data hid- 
ing. The compiler provides extensive sup- 
port for exceptions, a feature still lacking 
in many С++ compilers. 

Borland claims its Pascal compiler is 
the fastest on the market, for any language. 
Although we didn't do any head-to-head 
testing, it is certainly fast enough. The 


application pops onto your screen soon 
after you select run from the development 
menu. 

Coupled with the compiler is a source- 
level debugger with such niceties as con- 
ditional breakpoints. The debugger pro- 
vides excellent viewing tools for looking 
through in-memory objects and tracing 
through function call stacks. The debugger 
does lack the ability to switch between 
source- and assembly-code viewing, an 
essential when debugging calls to system- 
level APIs. 


Delphi Development Environment 
The Pascal language is in many ways 
incidental to the Delphi development 
environment. Spend 5 minutes working 
with Delphi and you'll think you're work- 
ing in Visual Basic. Spend 10 minutes and 
you'll realize that this is Visual Basic as it 
has appeared only in your dreams. 

The development environment consists 
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of the Component Palette, Form Designer, 
Object Inspector, and Code Window (see 
the screen on page 133). А customizable 
"speedbar" contains icons for frequently 
used commands. Most of the Delphi design 
tools use a tabbed form interface that 
effectively packs lots of information into a 
small space. 

As with Visual Basic, Delphi applica- 
tions consist of a series of forms. You com- 
pose a form with simple graphical com- 
ponents, such as buttons, lists, and text 
boxes, as well as more complex entities, 
such as custom-built Delphi Components, 
OLE 2.0 objects, and VBXs (Visual Basic 
custom controls). You select elements from 
the Component Palette, which is extend- 
able, and place them in the Form Designer. 
You then set component characteristics 
via the Object Inspector. 

Placing a graphical element on the Form 
Designer immediately produces a defini- 
tion and associated functions in the Code 
Window. There you can add functionality 
to the code. Delphi has the unique ability 
to let you define a new graphical element 
as text in the source code and then paste 
that textual description into the form. This 
feature allows you to switch freely between 
a graphical and textual design environ- 
ment, whichever is most suited to the task 
at hand. 

Delphi is extensible. You can, for 
example, add third-party VBXes to the 
Component Palette. Developers can also 
create custom Delphi Components for in- 
house use or for sale. From the developer's 
viewpoint, custom components are indis- 
tinguishable from Delphi's built-in com- 
ponents. They appear graphically when 
placed on a form, and their attributes 
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appear in the Object Inspector. The ability 
to build extensions within the environment 
without having to resort to a second lan- 
guage, such as C++, is a definite plus. 

Also unique, Delphi components can 
be live: They can display actual data at 
design time. That capability extends to 
database access controls, so you can lay 
out your forms while displaying the data. 

Once you have completed an applica- 
tion, you can either create a self-contained 
application or you can generate a DLL that 
you can then link to various other devel- 
opment tools. The smallest workable DLL, 
which includes the complete Delphi sup- 
port library, seems to be about 250 KB. 
You don't need external DLLs unless your 
application uses third-party objects such 
as VBXes and ODBC drivers. 


Database Access 
Delphi applications perform all database 
access through the Borland Database 
Engine. This allows | 
you to ignore, for the 

most part, what type of 
database a program 
accesses. However, if 
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Delphi ,...................5495 
(90-day introductory price $199.95) 
Delphi Client/Server ....... $1999 
Borland International, Inc. 

Scotts Valley, CA 


query builder. Both these tools provide 
sophisticated access to local and remote 
database systems and complement the 
development environment. 

Delphi rounds out its environment with 
tools for building icons, cursors, and sim- 
ple bitmaps. Delphi also comes with inte- 
grated support for the PVCS 5.2 version 
control system from Intersolv (Rockville, 
MD (301) 230-3228). Unfortunately, this 
support comes with only the significantly 
more expensive Client/Server version; 
individual users also require versioning 
control for their projects. 


Power Base 

With its quick compiler, extensible envi- 
ronment, and integrated database access, 
Delphi is a powerful base for creating 
applications. The accessibility of VBX 
extensions and OLE 2.0 objects opens a 
world of third-party add-ons to the Del- 
phi developer. The ability to create stand- 
alone applications, as well as self-con- 
tained DLLs provides ways to integrate 
your results with other applications. At the 
core of all this, add the delight of work- 
ing again in Pascal—a language more 
powerful than Visual Basic—with strong 
typing and object extensions, and yet so 
much simpler and safer than the intrica- 
cies of C++. 

In future releases, we'd like to see 
automatic garbage collection, integrated 
source-code control in the base version, and 
portability beyond Windows 3.1. Borland 
has plans to provide a 32-bit Windows 95 
version whenever that operating system 
ships, but the company has no stated plans 
to provide support for additional plat- 
forms—something Delphi will need for 
long-term survival as a developer product. 

At the very least, Borland has raised 
the level of functionality that developers 
should demand from 
their development 
tools. It remains to be 
seen how many devel- 
opers Delphi will 


you know that you are | са рте actually attract. Our 
going to specifically | Circle 1002 on inquiry Card. guess is that anyone 


communicate with an 
SQL database, you can also build SQL- 
specific queries. 

Both versions of Delphi come with a 
fully functional, single-user version of Bor- 
land's InterBase. This package lets you 
create and test SOL-based applications on 
local systems. Both versions supply 
ReportSmith, a sophisticated reporting and 
data extraction tool, but only the Client/ 
Server version comes with a visual SQL 


who spends more than 
two or three days working with Delphi 
will find returning to previous develop- 
ment tools difficult. Bi 


Raymond GA Côté is a BYTE consulting 
editor and vice president of product devel- 
opment for Appropriate Solutions, Inc. 
(Peterborough, NH). You can reach him on 
the Internet at rgacote@apsol.com or on BIX 
as “rgacote.” 


Indy Modeler workstations come standard with: Silicon Graphics® Indy'" 133MHz A4600™ 64-bit processor, 1GB hard disk, 


For the easiest 
3D modeling available 
anywhere, follow 


these instructions 
Closely. 


sound cards and display drivers. Skip the file viewers, plot spooling, and antiallasing 
software too. Just switch on an Indy Modeler™ workstation from Silicon Graphics. 
It's instant 3D modeling at your fingertips—trom the people who invented solids modeling. You'll 
see that even our low-cost systems are embarassingly faster and easier to run than the most 
lavishly equipped PCs. (And UNIX® works. It always has.) 


Simply put, when it comes to 3D, Indy Modeler is the replacement for the PC. 


Go farther today. Call now for the new Indy Modeler video and the name of your nearest reseller 
at 1-800-800-7441, Dept. D440, or find our home page on the World Wide Web at 


http://www.sgl.com. | " 
THE NEW FORCE IN COMPUTING 
nl Төлей 
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MediaMall™ electronic mail, and the Indigo Magic™ user environment, The Indy Modeler workstation is priced at $8,885, with other options avaliable, until June 30, 1995, 
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Mathematica Meets Warp 


OS/2is a natural home for multithreading Mathematica 2.2 


DOUG TAMASANIS 
athematica has become an 
wwe indispensable software tool 
for quantitative analysis. 

That’s partly because it so effectively joins 
sophisticated computational and graphi- 
cal capabilities under one roof, making it 
easier to visualize and predict the behavior 
of complex systems. With Mathematica’s 
interpreted programming language, R&D, 
engineering, and business professionals 
can quickly work out solutions to highly 
customized problems that don’t warrant 
the time commitment needed to develop 
simulations using C or FORTRAN. 

Wolfram Research has ported Mathe- 
matica from its Macintosh origins to a wide 
range of platforms, including PCs (MS- 
DOS, Windows, and Windows NT), Unix 
workstations (Sun Solaris, SGI IRIS, and 
IBM AIX), and several larger systems. 
The latest port of Mathematica 2.2 is to 
OS/2 Warp. Now OS/2 users don't have to 
rely on the Windows version of the Math- 
ematica kernel, which only simulates mul- 
tithreading. The new release takes full 
advantage of the OS/2 preemptive sched- 
uler, threading, and 32-bit flat memory 
structure to both improve performance and 
to greatly increase the size of the prob- 
lems Mathematica can handle. We found 
the OS/2 version indeed faster than the 
Windows version and also more stable. 

The OS/2 port still relies on the Win- 
dows graphical front end, however, which 
is fine. Mathematica's standard user 
interface is a command-line interface. Type 
in a Mathematica command, and it prints or 
displays the result. The Windows graphical 
frout end is to the command-line interface 
what a word processor is to a line editor— 
a much easier way to achieve the same 
result. The Windows front end attaches to 
the OS/2 kernel using MathLink, Mathe- 
matica's communications protocol. 

Unfortunately, the OS/2 version of 
MathLink wasn't out of beta when we 
tested the product, though it should be 
now. We couldn't link the graphical front 
end directly to the OS/2 kernel. For con- 
venience, we developed our models to test 
OS/2 kernel performance with the Win- 
dows version of Mathematica, a somewhat 
less direct version of how you will use the 
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product anyway. Wolfram Research will 
provide a free upgrade including OS/2 
MathLink and the Windows front end. 


No Pencil, No Paper 
For such a powerful program, Mathemat- 
ica’s user interface (both command line 
and graphical) has surprisingly few ele- 
ments cluttering up the main window. The 
interface is a little clunky because of Math- 
ematica’s client/server architecture. You 
type in a command, and the kernel inter- 
prets it and then opens one or more output 
cells containing numerical, symbolic, or 
graphical output, and any error messages. 
For complex projects, Mathematica lets 
you create document files called note- 
books, which can contain any mixture of 
text, graphics, and Mathematica input and 
output. Within a notebook, information 
resides in cells that you can move or copy 
within or between notebooks. With the 
Windows front end, you can also nest cells 
to create neat hierarchical structures, a 
great help in managing large reports with 
complex analyses. Brackets in the nght 
margin indicate cells and their place in the 
hierarchy (see the screen). As with an out- 
line processor, you can hide the contents of 
a group of cells by double-clicking on the 
grouping brackets in the right margin, col- 
lapsing several layers of work so that only 
the contents of the head cell are visible. 
Mathematica’s capabilities fall into three 


| The new 05/2 kernel 
P: Tor Mathematica 2.2 
x.y БШ uses the 
Windows front end 
scit shown here. The 
4 important part is 
that the 05/2 kernel 
runs faster than the 
Windows kernel. The 
screen demonstrates 
4,88 Mathematica's 
MA notebook document 
file, a nice feature 
for packaging 
complex projects. 


main classes—numerical, symbolic, and 
graphical—but there are other features that 
add to its richness. If your computer is 
sound capable, for example, you can express 
wave forms as sounds to gain insights that 
are visually hard to discriminate. Mathe- 
matica also has a control language for run- 
ning external programs and processes, and 
it can serve as an embedded system that 
other programs can call. 

At its basic level, Mathematica func- 
tions much like a calculator, returning an 
answer when you type in a calculation. 
However, the sheer number of available 
functions (over 800) beats any calculator 
and rivals the math libraries available for 
such programming languages as FOR- 
TRAN and C. There are functions for sta- 
tistical analysis, Fourier analysis, numer- 
ical integration, and many other processes. 
Additionally, Mathematica handles objects 
such as matrices, performing matrix 
inversion and eigen systems. 

On the symbolic front, Mathematica 
manipulates algebraic formulas. The pro- 
gram is handy for checking calculations 
involving factoring, expanding, and sim- 
plifying polynomials and for solving sys- 
tems of equations. Mathematica can also 
check derivations involving derivatives and 
integrals and find solutions to ordinary dif- 
ferential equations. It is particularly use- 
ful in deriving power series approxima- 
tions and limits (and quicker than thumbing 
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through your favorite mathematical stan- 
dards and tables books). 

Mathematica’s outstanding graphics 
capabilities let you produce 2-D and 3-D 
plots, contour plots, and density plots. You 
can embed keywords in the plotting calls to 
control shading, color, lighting, viewpoints, 
and other parameters. For demonstrating 
time-dependent functions, Mathematica 
can produce animated graphics. Mathe- 
matica generates all graphics in standard 


PostScript format, making it easy to trans- 
fer output to other programs. 


Creating Functions 

Because Mathematica is based on an 
interpreted programming language, it has 
great power and flexibility. You can add an 
unlimited number of extensions to an 
already impressive list of functions. It’s 
also far quicker and simpler than using 
FORTRAN or C with such external math 
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libraries as IMSL or AMOSLIB. 

Mathematica stores less frequently used 
functions in files called packages (e.g., Cal- 
culus, Graphic, and Number Theory) that 
you load as needed. You can load individ- 
ual functions or an entire package. 

An added prize is MathSource, a library 
of programs that you can download free 
of charge. MathSource includes 1700 items 
developed by Mathematica users and Wol- 
fram Research: function packages, note- 
books, research papers, examples, and pro- 
grams written in Mathematica. Items of 
interest available in MathSource include 
a signal-processing package, neural net- 
work analysis routines, microeconomics 
analysis routines, a symbolic control sys- 
tem analysis package, and a 2-D anima- 
tion of Schroedinger’s equation. A CD 
version of MathSource ($45) contains all 
files available on-line. 

Once Wolfram Research provides Math- 
Link communications protocol support for 
the OS/2 Mathematica, you'll be able to 
access Mathematica remotely over TCP/IP 
and use the Windows front end. The OS/2 
version of the MathLink libraries will let 
you integrate Mathematica with programs 
written in C and FORTRAN. Also avail- 
able are MathLink extensions for other 
applications (some free from MathSource, 
some not) that allow exchange of data and 
expressions between a Mathematica kernel 
and other applications. Because of the new- 
ness of Mathematica for OS/2, however, 
there isn't the same selection as with other 
versions. 


Version Variance 
We compared performance between the 
Windows and OS/2 Warp versions of 
Mathematica 2.2 on a 90-MHz Pentium 
with 16 MB of RAM and a 1-GB hard 
drive. We used several common functions, 
some exotic functions, and several com- 
plex Mathematica programs downloaded 
from the MathSource repository. In par- 
ticular, testing consisted of calculating and 
plotting special functions (e.g., Bessel, 
gamma, and zeta); loading and manipu- 
lating large (200 by 200) and small (10 by 
10) matrices; performing signal analysis 
and Fourier transforms; and executing sev- 
eral large programs (icosahedral sphere, 
five octahedra inscribed, and other exotic 
and common programs). We performed 
and timed all calculations with the Win- 
dows and OS/2 versions of Mathematica, 
and we also ran the Windows version 
under OS/2’s Win32 emulation mode. 
As expected, the OS/2 Warp version 
ran faster than the Windows version, 
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although Warp's speed 
wasn't apparent for 
many of the codes we 
tested. А few per- IE 
formed much faster, RE: 
but on average, we 
realized only about a 25 
percent decrease in execution time with 
the OS/2 version. For example, the gen- 
eration of a 65,536-point time-domain 
noise signal and subsequent transforma- 
tion into the frequency domain via a 
Fourier transform took 8 minutes and 29 
seconds in the Windows version and only 
7 minutes and 54 seconds in the Warp ver- 
sion. The calculation and plotting of 
Bessel, gamma, and zeta functions had 
essentially identical results. 

When we spawned multiple instances 
of the same test, execution times for codes 
running under Windows suffered signifi- 
cant performance degradation relative to 
the number of processes. The OS/2 ver- 
sion suffered far less performance degra- 
dation when multiprocessing. This is an 
expected result due to the nature of OS/2 
Warp and Windows for WorkGroups. 
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One Mathematica 
program that crashed 
under the Windows ver- 
sion ran successfully 
with the OS/2 version 
(the program came from 
MathSource). The Win- 
dows version of Mathematica ran faster 
overall in Win32 emulation under OS/2 
Warp than it did under Windows for Work- 
groups 3.11. Additionally, the code that 
crashed under Windows for WorkGroups 
ran in the Win32 emulation mode under 
Warp. OS/2 is impressive. 


Calculating the Sum 

Laudably, Wolfram Research discusses 
Mathematica's limitations frankly in the 
manual with the intent of helping the user 
solve a problem. During testing, for 
example, we got a wrong result from a 
numerical integration calculation of a func- 
tion with a singularity. Mathematica issued 
a warning that there was an error involving 
a singularity, oscillatory integrand, or 
insufficient precision. Apparently, the 
integration scheme can only search for sin- 


gularities at the end points of the integra- 
tion region, and the presence of other sin- 
gularities results in reporting erroneous 
data. The manual, however, contained a 
detailed discussion of the algorithm, and 
when we explicitly identified the location 
of the singularity and restarted the pro- 
gram, we got the correct results. 

Mathematica is a superior tool for analy- 
sis of complex systems. The OS/2 Warp 
version of Mathematica 2.2 proved itself 
stable and fast. Although Warp's 25 percent 
overall performance gain over Windows 
isn't tremendously significant, it is wel- 
come. If you need high-level programming 
for quick development, a large repository of 
application programs, numerical and sym- 
bolic manipulation, compatibility with C 
and FORTRAN, and visualization tools all 
in one package, Mathematica for OS/2 is a 
good choice. Ш 


Doug Tamasanis is a BYTE senior techni- 
cal editor with a BS and MS in radiation 
physics and an MS in systems engineering. 
You can reach him on BIX as “Шат” or on 
the Internet at dtam@ bix.com. 
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back guarantee, 


Your source code's future depends on how well you manage its past. 
Development teams need to track a project's entire history and rebuild past 
versions quickly and accurately—with 100% assurance of reliability and 
MKS Source Integrity (MKS RCS) does all of this— 

and leverages your entire team to its maximum 
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productivity. MKS Source Integrity is the most 
comprehensive software configuration management 
(SCM) solution for client/server development 
across multiple platforms. It's project oriented. And 
it is the only systam to offer sandboxes, ensuring 
each developer a safe, personalized place to work. 
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Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 
and printers that are interfaced with your computer have connec- 
tors manufactured by different companies that are connected to 
cable made by who-knows-who. Differences in peripheral cabling 
and connectors create signal impedance mismatches which can 
cause signalling errors, bottlenecks, and data transmission errors. 


Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 
added a new interconnect product to our family of high perfor- 
mance terminators that will drastically improve your SCSI bus 
performance. Aeronics' new 68 Position 
IDC 0.025 Pitch Ribbon Cable 
Terminator easily clamps onto your 
ribbon cable with a standard tool and 
replaces the low performance passive 
terminators frequently furnished by 
peripheral manufacturers. For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANHC. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is available in most of Aeronics' 
interconnect products. 


How does Aeronics boost my bus? 

Aeronics' FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
"forcing" the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminators 


provide higher noise immunity, results are seen as improved data 
integrity, allowing your system to transfer data farther and faster 
while improving overall SCSI reliability. 


Terminate your SCSI bus performance problems 
once and for all. 

Aeronics' advanced terminator technology is available in a broad 
line of connection and electrical configurations that meet or exceed 
ANSI SCSI 1, 2, and 3 standards. Our passive, active, FPT, and 
differential terminators are 100% electrically tested, burned in, 

and delivered on time. With a minimum MTBF of 87,600 hours 
(10 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 


Aeronics’ high performance products leave passive and copycat 
terminators in the dust. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or distributor nearest you. 


For off-the-shelf delivery, call TCC at 
1-800-TEC CABL (1-800-832-2225). 
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The other way. 


m oS Ф i 


The FormFlow way. 


Now theres a better way to measure development 
time for apps that route forms over e-mall. 


Ре s right. We’re talking a fraction of the time 
compared to a traditional development language 
or other forms software. 

Which means that only Delrina FormFlow” lets you 
deliver fully mail-enabled applications for purchase 
orders and change orders, vacation requests and 
budget approvals — in fact, any forms application you 
have in mind — completely designed, prototyped and 
deployed in hours instead of days or even months. 

To start, FormFlow comes with the richest set of 
electronic forms development tools you'll find. Tools 
that make it a cinch to create forms and customize the 
user interface by modifying the menus and ribbons. 

But it also comes with the Intelligent Forms 
Language; the fastest way possible to establish rules 
and procedures for intelligently routing any number 
of interdependent forms. 

FormFlow tightly integrates with all 
popular e-mail systems. It reads and 
writes virtually any combination 
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of desktop and 
SOL databases, 
including 
ODBC and 
Lotus Notes. 
It supports 
Windows, Unix, 
Macintosh and 
DOS users. 
Plus, it’s 
the only forms 
software to 
win two PC Magazine Editors’ Choice Awards for ‘94, 
and outscore all other forms products in InfoWorld. 
All of which means that with FormFlow, it's 
not just when your application will be ready, it's what 
time. Call today. 


Delrina FormFlow integrates e-mail and database 
technologies to quickly create applications with 
powerful forms routing capabilities. 


U.S. and Canada: 1-800-598-8673 
United Kingdom: 44(0)181-207-3163 
Germany: 4149/89/64 19 22-0 
France: 33.1.46.94.80.40 


Е Dra. 


Delrina, FormFlow, PerForm and Intelligent Forms Language are trademarks of 
Delrina (Canada) Corporation. All other product names are registered trademarks / 
tradenames of their respective owners. 01988 -1994 Delrina (Canada) Corporation. 
All rights reserved. 
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Document Image Managers 


Although standards аге in flux and product categories are blurred, one of these eight 
packages may be just right for electronically managing your most important documents 
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manage intellectual property has taken 


7 nterest in using desktop computers to [= | 


the personal computer industry by 
storm. In many organizations, documents 
are replacing applications as the central 
user-interface metaphor. 

Not surprisingly, a whole broad cate- 
gory of document management software 
has risen to serve this growing demand. 
However, despite some marketing claims, 
no one product can meet everyone's doc- 
ument management needs. In fact, we can 
divide document management into three 
subcategories: 


* Dynamic document management soft- 
ware (sometimes called ad hoc document 
management) focuses largely on managing 
documents that are still in the creation, 
editing, or production stages. Products 
such as PC Docs Open, SoftSolutions, Vi- 
sual Recall, and WorldView fall into this 
category. 

* Document image management deals with 
managing documents that are already com- 
plete, making content creation and for- 
matting control moot. 

* Document exchange programs focus 
largely on making electronic documents 
more portable. The goal is to reduce han- 
dling of paper docu- 
ments by using for- 
matted electronic 
versions that you can 
open and print in dif- 
ferent applications. 
Adobe Acrobat, En- 
voy, Replica, and 
Common Ground are 
in this category. 
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For this software 
roundup, NSTL fo- 
cused on document 
image management 
for Windows environ- 
ments. Also, the re- 
viewed products must 
run as native applica- — 
tions under Windows, 
support scanning on 
a Hewlett-Packard 


жж | Recollect 
Equip+ 
жж | PaperClip for Windows and Isys | 
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ScanJet Пс, perform OCR, allow search 
and retrieval using the Boolean and op- 
erator, provide a go-to-page tool for quick 
document navigation, and allow printing. 


Rating Usability 
NSTL used a document library of 17 is- 
sues of Software Digest Ratings Report as 
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NSTL evaluates four progiame that produce electro 
1 Adobe Acrobat and Common Ground are zwailab 

Windows and Mallntosh. Faratan Replica runs % 
| dows, PaperLess Panter on 


EN Top-rated Watermark 

| Professional Edition bests its 
competitors’ text-processing 
features with TextProofer, an 
unusually powerful program that 
contains an integrated spelling 
checker and text еййог, 


Macintoeh platforms. 


the basis for testing the eight programs’ 
ease of learning and use in basic functions, 
such as scanning, OCR, indexing, search- 
ing and retrieving, and printing. In addi- 
tion, NSTL rated the programs for usability 
in installation, documentation, library 
setup, and maintenance. In general, the 
programs that provided the best interface 
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Highlights 


FileMagic Plus МШІТІНІС 


PaperClip for Windows 
and Isys 


Watermark Professional |4 ati 
Edition | | 


design and documentation were the ones 
that rated highest in NSTL’s usability eval- 
uations, Westbrook Technologies’ File- 
Magic Plus 4 Professional, Caere’s Page- 
Keeper 1.1, MindWorks’ Recollect 2.11, 
and Watermark Software’s Watermark 
Professional Edition 1.0 all achieved bet- 
ter-than-average usability. 

Recollect was the easiest to learn. It has 
an intuitive interface and documentation 
that is short, well designed, and to the 
point. The biggest factor in its ease of 
learning is that many of its processes are 
automatic and don’t require separate steps. 

A lack of functions also makes some 
programs easier to learn. Reduced feature 
sets Often translate into shorter learning 
curves while causing a corresponding drop 
in ease of use. Such is the case with both 
Watermark Professional and Alacrity Sys- 
tems’ Equip+. 

PageKeeper is like Recollect in com- 
bining OCR and indexing in a single pro- 
cess. However, installing PageKeeper re- 
quires more decision points than seems 
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n je of search results 
canning, OCR, and 
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Limitations 
not view page during batch scans 
ant indexing 


necessary, and its library setup is not as 
easy as Recollect’s. 

The tutorial in Newport Canyon Asso- 
ciates’ Fileflo 3.6 is too bound to the man- 
ual and gives short shrift to key topics like 
OCR and document indexing. Further- 
more, Fileflo’s installation process is 
longer and requires the most decision mak- 
ing of any of the tested programs. 

FileMagic Plus has the best learning 
materials, with separate tutorials for sys- 
tems administrators, database administra- 
tors, and users. However, its problematic 
installation included false low-memory re- 
ports and an incorrect password sequence. 
(Westbrook Technologies promptly pro- 
vided a maintenance release to fix these 
problems, but we had to reinstall the soft- 
ware.) In addition, library setup and in- 
dexing of documents were harder to learn 
than in the other programs. 

The tutorial in ImageFast Software Sys- 
tems’ ImageFast 2.0 covers starting the 
program, opening and creating drawers 
and folders, scanning, and indexing via 


standard forms, but it offers no coverage of 
OCR. The biggest learning difficulties re- 
sult from the program’s two separate in- 
dexing and search engine options. This re- 
quires more study than the programs with 
a single indexing and search engine. 

PaperClip Imaging Software’s Paper- 
Clip for Windows has a tutorial that covers 
scanning, setting up applications to work 
with PaperClip, viewing images, and re- 
trieving documents. It offers no coverage 
of OCR and little on how to set up folders 
and drawers. Both OCR and library setup 
are difficult to learn. 


Ease of Use 

FileMagic Plus’s interface amenities and 
flexibility make it one of the two easiest 
programs to use. We were particularly im- 
pressed with the program’s search inter- 
face and OCR options, both of which let 
you select the storage location of text with- 
in document files. 

Watermark Professional’s user inter- 
face also makes it a winner in ease of use. 
Although its search engine and limited in- 
dexing options are weak, its help system 
and OCR interface are the best of any of 
the programs. 

We found Recollect and PageKeeper to 
be slightly harder to use than Watermark 
Professional or FileMagic Plus. Neither 
program allows naming and saving of 
search criteria the way Watermark Pro- 
fessional and FileMagic Plus do. 

Fileflo’s indexing capabilities are less 
flexible than those of some of the other 
programs, and although it lets you save 
search criteria, its search interface is not as 
intuitive as the interfaces of other pro- 
grams. 

With ImageFast, you have to switch 
search engines, choosing either the internal 
search engine or the run-time version of 
Microsoft Access’s Database Wizard, de- 
pending on the type and speed require- 
ments of the search. This is cumbersome. 

Equip-'s lack of a search engine and 
its scanning and OCR interface make it 
less flexible for volume document scan- 
ning and indexing than most of the other 
programs. Finally, the lowest rated product 
for ease of use, PaperClip for Windows, 
has a cumbersome OCR function, and its 
indexing routine takes too many steps. 


Scanning Horizons 

Scanning is the method by which these 
programs transform documents into im- 
ages, graphical bit maps that act as snap- 
shots of the documents’ pages. Two issues 
are important here: breadth of support of 
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ger. aeris ‚. . you'll enjoy receiving Club bulletins every 3-4 weeks that. 

ACTA contain exciting offers on the latest books in the field—at 

savings up to 5096 off regular publishers' prices. If you want 

the Main Selection, do nothing, it will be shipped automati- - 
cally. If you want another book, or no book at all, simply 

E A NUR return the reply form by the date specified. You'll have at 

gr лене. least 10 days to decide. If you ever receive a book you don't 
want due to late delivery of the Bulletin, you can return it 

at. our expense. Plus, you'll be eligible for FREE BOOKS 

through the Bonus Book Program. Your only obligation is 

to purchase 3 more books during the next 2 years, after 

which you may cancel your membership at any time. 

Ай Бока ara eóftcover unless otherwise noted. Publishers!’ prices shown. И you select a book that counts ~ 
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| SCANNING AND FILE MANAGEMENT FEATURES 


SCANNING 


Numbar of scanners supported 

| Manachrome/dithared/gray-scale/color images 
File compression 

Document feeder support 

View page during batch scan 

Skew correction 


OCR 
OCR engine 
Manual recognition zone selection 
Automatic recognition zone selection 
| Optional spelling checker during OCR 
Save recognized text in word processor formats 


ot 2. 


DOCUMENT INDEXING 

Manual indexing — 

OCR -drivean indexing 
Automatic Full-text indexing 
Index using saved templates/Torms | 


© yas; O=no, 


scanner types and image formats and the 
ability to control scan quality. 

Although some programs ship with 
more scanner drivers than others, support 
for different brands of scanners is generally 
good in all the programs. The Scanning 
and File Management Features table shows 
the approximate number of scanners sup- 
ported by each program. 

Features like image file compression, 
document feeder support, and the option to 
designate a separator page (usually a blank 
page) as the division between documents 
when performing batch scanning are avail- 
able in all the products. These features are 
important in environments that require 
scanning multipage documents or that have 
a high volume of single-page documents. 

Support for scanning gray scales and 
color images into documents varies among 
the programs, and only Recollect and 
FileMagic Plus currently support both 
(Watermark Software planned to release 
a version adding color support to Water- 
mark Professional in April). Regardless, 
many of the OCR modules only work with 
black-and-white images. 

Watermark Professional, ImageFast, 
and PaperClip for Windows all correct 
skewed pages. Deskewing slightly shifts 
pages that are placed improperly on the 
scanner flatbed. 

PageKeeper does not permit adjusting 
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EQUIF+ НІНІ PLUS IMAGEFAST — PAGEMEEPER AND ISYS 
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Note: Features not integral to ihe main program от bundled programs am marked ne; 


the scanner resolution, which determines 
the level of image detail; the higher the 
resolution, the greater the image detail. 
Resolution also affects image storage size 
and quality, so it is useful to be able to al- 
ter this setting. 

PageKeeper and Equip+ lack the ability 
to view individual pages during the scan 
operation. This option is useful for seeing 
each page during a batch scan to determine 
whether any pages need to be rescanned. 


More than OCR 
The ability to change a page image into 
editable text directly affects the types of 
documents a document image manager 
can process. The most important feature 
for streamlining the OCR process is a pro- 
gram’s ability to differentiate between the 
graphical and text portions of a page. 

Some programs’ OCR modules come 
with the ability to detect snaking columns 
and maintain the reading sequence of the 
text. Of the eight, ImageFast and FileMag- 
ic Plus do not. It is also useful to be able to 
compensate for tabular matter, such as ta- 
bles of numbers, by inserting tabs or other 
delimiting characters between values. Pa- 
perClip for Windows, ImageFast, and 
FileMagic Plus lack this ability. 

Beyond page formatting is text-charac- 
ter formatting. Some programs attempt to 
maintain formatting characteristics, such as 


ne ھا‎ 


TEN 


boldfacing, and others simply maintain the 
text and lose all the formatting attributes. 
The OCR modules in Equip+, Fileflo, 
PageKeeper, and Watermark Professional 
come with file format conversion filters 
that allow saving text and formatting in 
popular word processor file formats. 

Despite the fact that virtually every com- 
puter user has a word processing program 
with a spelling checker, Equip+, Page- 
Keeper, and Watermark Professional offer 
an optional spelling checker as a part of 
their OCR operations. Watermark Profes- 
sional’s TextProofer program is especially 
powerful, containing an integrated spelling 
checker and text editor. 


Indexing: The Crux of the Matter 

Once a document has been scanned and 
saved as an image file and OCR has been 
performed, the next step is to identify the 
document so it will be easy to find. This 
process is called indexing. 

The simplest indexing option is to name 
the document and attach fields that con- 
tain information about the document. Such 
manual indexing is available, using vary- 
ing methods, in all the programs. 

Fileflo, FileMagic Plus, ImageFast, 
PaperClip for Windows, and Watermark 
Professional provide multiple fields that 
users can customize with names and data 
types. Watermark Professional is the least 


What makes SAMTRON MONITORS 
such a great value? 


QUALITY П. Som SEN 7 WARRANTY 
Producing high quality monitors : = & SERVICE 
is our only business. In fact, our É Samtron Value Our DXL line of 
. . * "Best" High Quality 4 
commitment to quality has been | * Proven Technology monitors feature a new 3-year 


* Winning Reliability 


TEEN recognized by the Parts and Service Warranty. 
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leading testing * Samtron "STAR" Service Centers 
TSG facilities in the : guarantee your satisfaction by 
U.S. According : offering 48-hour turnaround 
to the NTSL lab report in the warranty service”. 
January 1995 issue of BYTE EU IRA VIS ADR AE 
magazine, “The Samtron 5С-7285Х1 ШК ЕН [д 
earned the best overall image quality шө 


rating”. In their December 1994 issue, FULL LINE SELECTION 


Windows Magazine wrote “It’s not often that high If your needs call for the impact of a 20" 


IMIINDOWS qnoi ndo ачан display, or the versatility of a 15" flat screen, our product 
price. But Samtrons SC-728SXL, line offers a full selection of high-quality monitors ideal 


with its truly flat 17-inch screen is an exception. Right for use in any application. 
out of the box, the quality of this 17-inch monitor was 


apparent." 


TECHNICAL SUPPORT 


Our commiument to quality doesnt end when you buy 


a Samtron monitor. Our professional Customer Service sect ج وا‎ s ا‎ Е 
a P 15" 0.28 Dor Pitch 1770.26 Dor Pitch 20" 0.28 Dos Pitch 

Representatives are available for unlimited technical 1280 x 1024 (60 Hz) 1280 x 1026 (76 Hz) 1280 x 1024 (76 Hz) 
MPR If MPR II Mac Compatible MPR II Mac Compatible 

support. Call our toll-free yg get im 

technical support line at 

1-800-SAMTRON. SAW ON ОА 
| EEA л, s 
3 ХАЛ қр = MONITORS WITH STARPOWER™ 


18600 Broadwick Street 
Rancho Dominguez, Califomia 90220 
Tel: (310) 537-7000 


Fax: (210) 537-1033 Ox 
Technical Support: (800) SAMTRON oe 
"STAR Service Centers available tn U.S. Customers only. The EPA Energy Star™ emblem 
dors est represent EPA cadersement of ary product or service, Sperifeatians шіңегі to 
change withent sotice. Screens are simolated. 
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flexible in this regard, leaving most of this 
function to a database server that can be 
connected at an additional cost. 

To perform manual indexing in Recol- 
lect and PageKeeper, you assign tag notes, 
the electronic equivalent of sticky notes. 
The problem with using tag notes is they 
are a haphazard means of indexing com- 
pared to fields, which prompt users for 
specific types of information. Equip+ al- 
lows filenames that are restricted to the 
DOS 8.3 naming scheme. In addition, each 
file has a single description field that can 
contain up to 127 characters. 

The way OCR modules and indexing 
functions communicate is key to the types 
of documents suited for processing by each 
program. NSTL separates OCR and in- 
dexing integration into two distinct levels 
of functionality: OCR-driven and auto- 
matic full-text indexing. 

Products with OCR-driven indexing are 
capable of capturing OCR data and placing 
it in appropriate fields during indexing. 
Because OCR-driven indexing uses fields 
as its organizing technique, it is the best in- 
dexing method for forms-based applica- 
tions. Equip+, Fileflo, FileMagic Plus, Im- 
ageFast, and PaperClip for Windows 
provide OCR-driven indexing. Equip- is 
hampered by the fact that it has only one 
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FILEMAGIC 


FILEFLO PLUS. IWADEFAST 


field into which it can receive data. The 
other programs can direct OCR processed 
text into multiple fields. 

Automatic full-text indexing involves 
indexing all the text captured during the 
OCR operation without using fields. In- 
dexing an entire document's content for 
retrieval is best done with full-text index- 
ing. FileMagic Plus, ImageFast, Page- 
Keeper, PaperClip for Windows (via its 
bundled full-text, indexing add-on Isys) 
and Recollect offer this option. 


Search and Retrieve 

To locate documents, document image 
managers need powerful search tools that 
are easy to use. Programs like PageKeeper 
and Recollect can be helpful to researchers 
because their search modules rank results 
and use graphics to home in on appropriate 
data. This approach is not as useful for 
form retrieval, where it's important to lo- 
cate the exact numbered form, not a range 
of close approximations. 

In programs with full-text indexing, you 
should look for features like fuzzy search- 
ing, proximity searching, and ranking and 
sorting of search results. Fuzzy searching 
is the ability to set how closely the search 
results must adhere to the spelling of the 
search criteria. Proximity searching is look- 


 PABEKEEPER. 


PAPERGLIP 
FÜR WINDOWS 
AND ISYS - 


WATERMARK 
PROFESSIONAL 


RECOLLECT EDITION. 


ing only for documents that contain two 
words within a certain location of each 
other in the document. ImageFast and Pa- 
perClip for Windows (via Isys) are the 
only full-text indexing programs that sup- 
port proximity searches. PageKeeper is 
the only full-text indexing program that 
lacks fuzzy searching. FileMagic Plus 
lacks the ability to rank search results. 
Boolean operators (and, not, and or) 
allow fine tuning or broadening of search 
criteria by including or excluding docu- 
ments based on one or two search words. 
All eight programs allow this type of 
searching to some extent. However, Wa- 
termark Professional can only perform 
and-style Boolean searches on keyword 
fields and date fields. Equip+ and Page- 
Keeper do not allow the not operator. File- 
flo allows not in keyword searches but 
not for searches of document index fields. 


Image Manipulation 

All the programs allow viewing of the 
OCR processed text and the image of a 
page in side-by-side windows (except for 
PageKeeper, which offers viewing of the 
image or the text but not both at the same 
time). All also have ample magnification 
and navigation tools for zooming in on 
portions of pages or jumping to specific 


Bell & Howell Copiscan II" Document Scanners 


If Peter Paper Pusher 
had a better paper 
pusher, how much 
paper could Peter 

Paper Pusher push? 


At the risk of using another “P” word, the real subject here is productivity. 
And that’s what makes Copiscan II scanners a natural choice. Besides raw speed, 
they give you jam-free operation. On all kinds of documents. And АСЕ Plus, 


a feature that makes low- contrast documents 


nice and readable. We also — 4 . give you unlimited 


run-time. Up to 24 hours a day, flat-out. 


And a whole list of - ergonomic features. As a 


result, users spend less time fixing jams, rescanning, and 


1 


whatnot. And the scanner spends more time working. And as far as 


we're concerned, that makes us the best paper pushers on the planet. We 
have a brochure that tells you all about our scanners. For a free copy, call 


1-800-SCAN-494. BELL -HOWELL 


The Document Management People 
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Unleash your 
Pentium/Aloha! 


Microway's NDP Fortran & С|С++ are the 
only 32-bit compilers which take full ad- 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and О5/Ғ. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su- 
lar optimizations. In his Jan. '95 Dr. 
bbs article, 5. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen- 
tium, 1860 and Alpha systems to work for 
you today. Call for white papers on Pen- 
tium, 1860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 


i860/Pentium/Aloha 
superComputers 


BX Series Pentium/Al pha/i860 Workstations - 
Microway's workstations and industrial PC's come 
configured wilh DOS, OS/2, UNIX, From....$2195 


Сіраси be’ Three to six QuadPuters - Upto 24 
18605 for $50K! Computational Server runs NFS. 
Number Smasher 860 Upto 80 megaflops, 

does 1024 FFT in just .9 ms, From $2 


Quad Puter 860 Four 40 MHz i860's plus shared 
memory equals 320 megaflops 


ArrayPRO/XP"'. 100/200 megaflops, 400 MB/Sec 
memory, $0 and 33 MB/Sec DSP Interfaces... $8995 
Number SmasherPAlpha 100+ megaflops - this 

ISA Superscalar add in card runs on DOS or UNIX. 
Ituses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F generatin 
code for the Inte] 386, 486, Pentium, i860 eni 
DEC Alpha. 
NDP Fortran" is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 
NDP C|CH™ runs іп K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 
NDP Pascal™ is a full ISO Level 0 translator. 
DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. The 486/Pentium version adds 
486/Pentium code generation, Clearview, the 
МОХ vector Еч library, апа DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41 

Pentium/486 Version 4.5............... — $995 
OS/2 releases use IBM Tools, take advantage 
of the IBM Work 


486/Pentium 
Alpha NDP compilers start 
Call for UNIX, OS/F and NT pricing. 
NDP Fortran 90 extensions to NDP Fortran...$295 


Research Pork, Kingston, MA 02364 USA 
[508) 746-7341 FAX [508) 746-4678 
Call for Germany, India, indonesia, Israel, 
Japan, Poland, Russia and U.K. 


pages within documents. Each program 
also allows attaching note text to a page. 
However, if you want to draw images on 
the page, your options are more limited. 
Equip+, FileMagic Plus, and Watermark 
Professional are the only programs to pro- 
vide adequate bit-map painting tools. 
FileMagic Plus and Watermark Profes- 
sional even offer highlighting pens to 
visually draw attention to important pas- 
sages. ImageFast provides users with the 
ability to draw rectangles, and PaperClip 
for Windows can link to a third-party paint 
application. | 


The Distribution System 

Once you view a document and perhaps 
attach a note to it, you would then either 
put the document away, print it, or pass it 
on to another person. Work flow is the 
term given to this routing of documents 
to other workers on your network. 

ImageFast provides its own E-mail and 
distribution module called WorkFast. In 
addition to allowing documents to be dis- 
tributed to other users’ mailboxes, Work- 
Fast lets you send E-mail, attach priority to 
documents, and mark them regarding their 
completion status. 

A special network version of PaperClip 
for Windows provides the same capabili- 
ties as WorkFast minus the status feature. 
The status marking capability was to be a 
part of a PaperClip for Windows Work- 
flow add-on planned for release in April. 

FileMagic Plus and Watermark Profes- 
sional offer routing and the ability to access 
MAPI and VIM-compatible (Vendor-In- 
dependent Messaging) software, which, 
in turn, allows access to Lotus Notes. Page- 


Equip+ 6.0....................5249 
Alacrity Systems, Inc. 

Hackettstown, NJ 

| (800) 252-2748 

| (908) 813-2400 
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Fileflo 3.6 “в «а «Жор un ction cA ЗТБ 
Newport Canyon Associates 

| Irvine, CA 

(714) 833-0333 
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FileMagic Plus 4 Professional .....$1795 
Westbrook Technologies, Inc. 

Branford, CT 

(800) 949-3453 

(203) 399-7111 

Circle 980 on Inquiry Card. 


ImageFast 2.0 ...... 4........4б95 
ImageFast Software Systems, Inc. 
McLean, VA 

(703) 893-1934 

Circle 981 on inquiry Card. 
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Keeper offers routing and its own E-mail 
system. Equip+ uses an inbox/outbox 
metaphor to send and receive faxes. It is 
the only program to come with its own 
fax/modem driver software, and you can 
set it up to receive and send faxes unat- 
tended. АП other programs use a fax driv- 
er, such as Delrina Software' s WinFax, to 
send and receive faxes. 


The Wider World 
At some point, users will want other Win- 
dows applications to dynamically interact 
with their document image manager. But 
our findings in that regard are rather dis- 
appointing. Only two of the programs are 
able to act as OLE clients and servers: 
FileMagic Plus and Watermark Profes- 
sional. Of these, only Watermark Profes- 
sional supports OLE 2.0. DDE links are 
supported in Equip+, FileMagic Plus, Im- 
ageFast, and Watermark Professional. 

PaperClip for Windows provides its 
own proprietary method of linking to other 
applications. Although this method works, 
testers found that text formatting was not 
maintained when linking the OCR mod- 
ule to a Windows word processor. 

Equip+ and FileMagic Plus provide 
print-file drivers that allow printing from 
other Windows applications to a file in the 
document image manager's file format. 
After printing a Microsoft Word for Win- 
dows document to the file driver, for ex- 
ample, you can view the Word document 
in the document image manager exactly 
as if a scanner had scanned it. 

Watermark Professional can hook up in 
a client/server environment. It offers an 
image-server product based on Microsoft 


PageKeeper 1,1.......................5595 
Caere Corp. 

Los Gatos, CA 

(800) 535-7226 

(408) 395-5148 
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PaperClip for Windows and Isys 3.0........9695 
PaperClip Imaging Software, Inc. 

Hackensack, NJ 

(800) 929-3503 

(201) 487-3503 

Circle 983 on Inquiry Card. 


Кес 1..........»....... ......2.5 
MindWorks Corp. 

Sunnyvale, CA 

(800) 396-6463 

(408) 730-2100 
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Watermark Professional Edition 1.0 .......5295 
Watermark Software, Inc. 

Burlington, MA 

(617) 229-2600 
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When it comes to creating high-quality business diagrams, 
new ABC FlowCharter 4.0 gives you ultimate power, 
flexibility and control. The 
program is loaded with four 
fully-integrated modules 
specifically designed to meet 
the demands of the business 
graphics user. Whether you 
need to create complex 


- Te aring ABC seas m 
flowcharts for ТОМ and BPR, # == Hh 


analyze your statistical data, or fols pull together нт 


colorful presentation charts іп a matter of minutes, 


ABC FlowCharter 4.0 can help you accomplish your 


MICROGRAFX 


BE Jcomroratt| A БОТ WARE 
SOFTWARE] 4 BSPECTRUM 


mission. Only ABC FlowCharter 4.0 features automatic 
line crossovers, intelligent line routing and data fields. 
And those are just a few of the 
features we've added to make 
your life easier. Right now you 
can get ABC Flowcharter 4.0 
for as little as $99.95 upgrade. 
And you can upgrade from any 
business graphics program you 
already own. No other program 


gives yo you such sonal power for so little. If you want 


to settle for less, it's your business. Contact your 
favorite reseller or call 1-800-877-3040. 


*US. SRP ($149.95 Canadian) for users of any Micrografx product or any version of the following competitive products: Visio, CorelFlow, AllClear, Flowcharting 4, 
EasyFlow, or other diagramming software. Copyright 19950) Micrografx Inc. All rights reserved. All trademarks are owned by their respective companies. 
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PKZIP version 2.0 


PC WORLD PKWARE. introduces the next generation of its award 


winning compression utility. PAZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 


ЗОН ESSA. You сап E cany MR ela. 1 
product dup on costs by decreasing the number o 
окр CLASS disks required to distribute your applications. Cail for 
D Distribution License information. 


Put Your Executables 


Software developers! Save disk space and 
media costs with smaller executables. You сап 
distribute your software In a compressed form 
with PKLITE Professional.* РКІЛТЕ Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs. 


on a Diet 


PRLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%, The operation of 
РКІЛТЕ is transparent, all you will notice is more available disk spacel 


Compression for YOUR Application 
—,, 
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The PAWARE Data Compression Library 
allows you to Incorporate data 
compression technology Into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines сап be used with many popular.DOS languages. А. 
lindows DLL апа an 05/2 32-bit version is also availabiel 


9025 М. Deerwood Drive Brown Deer, МІ 53223-2437 
(414) 354-8699 Fax (414) 354-8559 


PRWARL Data Compression 1Имагу (or DOS $275 PRWARE Pata Campression Library for 05/2 5550 


ҰҠМАНЫ Data Compression Library DLL for Windows $350 
ЕН?ІР $47.00 PALITE $45:00 PRLITE Professional $146.00 


Piense add $5.00 Serk рет package in the US & Салаа, $11.25 overseas. 


Wisconsin residents тиісі appropriate state sales tax & county sales tox. 
Міза itd Mastercard. acerpted, no COP wde 


COME SEE US АТ COMDEX SPRING, ATLANTA, GA BOOTH #8782 
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SQL Server for Windows NT ($2995 for 
the 25-user version). And PaperClip for 
Windows offers an SQL Server version 
ranging from $595 to $995 per seat, de- 
pending on the number of seats. Image- 
Fast and FileMagic Plus plan to offer tie- 
ins to database servers in future releases. 


No Clear Winner 

Document management standards are still 
too much in flux and technologies are not 
defined well enough to pick any of the 
evaluated products as the clear choice for 
handling all document-imaging needs. But 
the technology is taking off fast, and three 
of the tested programs are worth serious 
consideration for any company's initial 
foray into document image management. 

Watermark Professional is a good intro- 
duction to the category. It has an elegant 
interface, well-written documentation, su- 
perior OCR, and a bevy of image manip- 
ulation tools. For example, it can easily 
handle price lists, and when paired with a 
third-party database server, it emerges as 
the best bet for forms processing. How- 
ever, unless you already have or intend to 
install a database server, think twice about 
using Watermark Professional in a high- 
volume forms-processing environment: Its 
retrieval times are slow. 

PageKeeper is worth considering for 
handling documents that require full-text 
indexing, such as customer service litera- 
ture. Its streamlined processing of scan- 
ning, high-quality OCR, and full-text in- 
dexing, along with its ability to highlight 
the relevance of search results, makes 
PageKeeper well suited to applications 
that require information access and image 
retrieval. 

FileMagic Plus has a good interface and 
documentation and a nice mix of func- 
tions. It doesn't offer the OCR quality of 
some of its competitors, but if you are 
looking for a compromise between the 
forms prowess of Watermark Professional 
and the full-text retrieval of PageKeeper, 
FileMagic Plus fits the bill. Ш 


This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase acom- | 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshohocken, PA 19428, (610) 
941-9600; fax (610) 941-9950; on the Internet, 
editors Q nstl.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of McGraw-Hill, Inc. 
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What You Protect Is Your Business. 


Most people don't know it, but Software Security's 
advanced protection technology safeguards and 
enhances a wide range of products in addition to 
commercial software applications. 

We protect the firmware used in manufacturing 
processes and voice processing systems. Companion 
disks for college textbooks. Proprietary data and 
applications used by companies throughout the 
world, 

Our technology is also used to deliver pay-per- 
access information retrieval capabilities, to guarantee 
100% software registration, to ensure secure electron- 
ic transactions and much more. Including, of course, 
to iles software. 


memo =< SETS 
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` SECURITY 


203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 


Keeping It Protected Is Ours. 


Software Security knows that no matter what you're: 
protecting, what you're really protecting is your business. 
And we have more ways than anyone else to keep it 
safe. Including the industry's most powerful hardware- 
based solutions, network license management, software 
metering, and remote transaction capabilities. 

If your company has developed technology that 
shouldn't fall into just anyone's hands, contact Software 
Security today at 800-841-1316. After all, protection 
isn't just our business. It's yours. 


SOFIWARE 


E Е 


Software Security International, Ltd., London: +44-(0) 1784-430-060 Fax: +44-(0) 1784-430-050 


Minsk, SSI Belarus: --(7) 0172-45-21-03 Germany, STS: 0130 811257 


Bulgaria, Synthesis Soft: +3592 655010 Netherlands, B-Tree Software; +31 30 881008 
- Finland, Xi-Tech Оу АВ; +358 0628 486. Australia, CEANET: +61 2 922-6311 


Norway, Ravenholm Computing A/S: +47 2211 0950 


France, Micro Sigma: +33 146 22.9983 Italy, Tecnosoft SRL: +39 22692 2888 


Denmark, Infolex Software: +45 53517033 
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Concentrate on the basics, but add color to get the edge 


MICHELE GUY AND JOHN MCDONOUGH 
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aiting for the printer market to bottom out? Take note: You can buy a nice color ink-jet print- 
er in the $500-to-$700 range or a 6- to 10-page-per-minute monochrome laser printer for about 
twice that amount. Workgroup printers in the 11- to 30-ppm range vary widely in price, de- 
pending on their features and the options you select. Laser printers offering more than 10 ppm 
typically provide minimum resolutions of 600 by 600 dots per inch, automatic input and 
emulation switching, support for PCL (Printer Control Language) and PostScript, bidirectional 
monitoring software, and remote-printer-management software. Features previously found only in very high- 
end printers, such as multiprotocol printing, are drifting into the midrange market. 

Many vendors are introducing support for 1200- by 1200-dpi resolution, but check things out yourself. With 
monochrome text, you might not notice a difference between 1200 by 1200 and 600 by 600. 

Color ink-jets usually cost just a few hundred dollars more than monochrome ink-jets. These inexpensive 
color printers are excellent for adding splashes of color to borders, logos, and clip art. In addition, 720- by 360- . 
dpi ink-jets are appearing in a market that was once limited to maximum resolutions of 360 by 360 dpi. 

Keep in mind, however, that the resolutions reported by printer vendors actually translate into addressabil- 
ity. You might be able to address 720 by 360 dpi, but if your dots (similar to a monitor's dot pitch) overlap 
much, the real resolution (i.e., the sharpness of your output) is potentially quite different than what the reported 
resolution would lead you to assume. 

Color laser printer vendors are now aiming their wares at the general-business market. Color laser printers 
can produce full-color output in pages per minute rather than in minutes per page, and their prices have 
dropped substantially during the past two years. 

This month we look at eight 6- to 10-ppm monochrome lasers, 10 11- to 30-ppm monochrome lasers, 
seven color ink-jets, and four color lasers. All were released to the market on or after June 1, 1994. 


UN 3l 


How to use this guide 


We used our standard suite of DOS, Windows, and Mac color laser printers. Using charts like the one shown here, we 
OS-based printer tests to choose winners in four categories: summarize test details about the winners and runners-up in 
color inkjets, 6- to 10-ppm lasers, 11- to 30-ppm lasers, and each of these categories. 


А printer's combined engine ———— M —nráá — a — — ÓÀ——Ü 

and processor speed when Kyocera Ecosys Ғ5-3600А A vendor's rating for engine or 
running our test files, те print-head speed; does not 
measured іп pages per minute. uM Een سات‎ ae include a printer's processing 
Higher numbers indicate faster a — этмесе ^ "Ұй time. 


performance. 


A composite rating for The retail price of the printer as 


performance, features, usability, T تسلا پس‎ Т =d m 
and quality, based on a 10-point price may include optiona 
scale; higher numbers are ШЕР Прот Typhoum 29 — | memory (see the Roll Call on 
better. page 168). 
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MEAN BUSIN 


Kyocera Ecosys FS-3600A 
This 18-ppm printer was the 
clear winner in speed for both 
PCL and PostScript and аз а 
NetWare print server. it also 
offers an ecologically sound 
ink-medium system, 
n a PAGE 156 
The Impressive Parts H а 
PAPERFEED MECHANISM Lexmark Optra à 
A roller picks a plece of paper from the input tray TS OSE SPI 
and passes it to an anti-skew, heavy-friction roller. printer produces crisp and 
From there, it passes an aligning roller, and then a dear да К-да 
metering roller. It then goes through the EP engine, photographic images. it also 
PAPER TRAYS where it gets the image impressed onto it. From boasts a monthly duty cycle 
Think carefully of ай the types of there, it goes through to the fusing hot roller. Finally, of 40,000 pages. 
paper you might need your printer to it heads through rollers that escort the end product PAGE 156 
handle. If capacity is important, to the exit bin. 
check the Roll Call on page 168 for 
maximum paper-capacity ratings. 6- to 10-PPM LASERS 


ELECTROPHOTOGRAPHIC ENGINE 
The EP engine receives the bit map Best Overall 

from the RIP and, using a low-power QMS 1060 Print 5 

laser, transfers the Image by т» al ystem 
coating the photoconductor drum This 10-ppm, 600-dpi printer 
with toner. It then transfers that offered the best PCL and 
image onto paper. Macintosh performance 
scores [n the 6- to 10-ppm 


category, and it produced 


above-average output quality. 
PAGE 160 


Low-Cost 
DEClaser 5100 


The leader in 6- to 10-ppm 
lasers priced at under 
$2000, this 600-dpl printer 
offers good output quality 
and sophisticated printer- 
monitoring software. 

PAGE 160 


COLOR INK-JETS 
Tektronix Phaser 140 


user interface that monitors 


and controls print jobs. This inkjet led the category in 
Software programs that you output quality, The Phaser 
install on a PC are 140 ships with standard | 
increasingly replacing Adobe PostScript and parallel 


printers' LCD menus. and LocalTalk interfaces; it 
offers an optional Ethemet 
Interface as well. 


PAGE 162 


RASTER-IMAGE PROCESSOR 


The RIP comprises a BIOS, an emulator, and a band-building i 

system. The BIOS receives input from an incoming port and buffers ACES iere epum 

that data, transmitting it at the highest transfer rate that it and the ETE erox 4900 Color Laser 
processor can sustain. The emulator scans the data and Puky duse vi pue easi ic p БЫ Printer 

determines its PDL (page-description language], parses it, and then better. Parallel ports should be high-speed ^5 
renders a full-page bit map. The band-building system quickly and bidirectional, with support for the IEEE The Xerox 4900 produced the 
creates a serles of bands, which it then hands off to the EP engine. 1284 standard. SCSI connectors should be best color and monochrome 


5С51-2, preferably fast and wide. For a 


network printer, look for fast Ethernet, quality in its class. It's rated 


at 12 ppm for monochrome 
LocalTalk, and/or Token Ring. You might need 
an uu ams ме, but be wary of output and at 3 ppm for color 
anything proprietary. Good network printers output. 


can receive data from ali ports simultaneously; PAGE 164 
look for “multiprotecal, multitasking” models. 
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ESSENTIAL FOR LARGE WORKGROUPS 


he 11- to 30-ppm laser-printer 
category targets workgroups in 
a networked environment. We 
tested the speed of the 10 printers 
in this group as stand-alone units and as 
print servers on a Novell NetWare 3.12 
Ethernet network. Requirements for this 
category include an Ethernet interface, 
support for both PCL and PostScript, and 
a minimum of 6 MB of memory. The 
printers in this group share the follow- 
ing characteristics: manufacturer-rated 
speeds of between 12 and 20 ppm, min- 
imum print resolutions of 600 by 600 
dpi, the ability to be configured as a 
shared printer on a network, automatic 
switching between interfaces, auto-sens- 
ing between emulations, and monthly 
duty cycles that range from 10,000 to 
50,000 pages. 

The Kyocera Ecosys FS-3600A earned 
our best-overall rating, reflecting its su- 
perior performance in our PCL, Post- 
Script, and network tests. The 18-ppm 
FS-3600A came in at just under 16 ppm 
in our text tests. Although it boasts a max- 
imum resolution (i.e., addressability) of 
600 by 1200 dpi, the FS-3600A has an 
output quality that, while good, received 
stiff competition from the other printers 
and so was rated only about average for 
the group. We like the FS-3600A’s com- 
pact, 24-pound frame. 

Priced at $4193, the unit Kyocera sent 
us included standard support for PCL5e 
and PostScript Level 1, as well as an op- 
tional Ethernet connection. Kyocera also 
provides LocalTalk and Token Ring in- 
terface options. 

The more ponderous 75-pound Data- 
products Typhoon 20 finished second in 
the best-overall category. The Typhoon 
20 delivers a strong mix of performance, 
quality, and features. The 20-ppm Ty- 
phoon 20 (Dataproducts also offers a 
30-ppm model, the Typhoon 30, and a 
60-ppm model, the Typhoon 60) has a 
maximum print resolution of 800 by 800 
dpi. But its paper-handling features set 
it apart: The Typhoon 20 ships standard 
with three paper trays, can output pages 
face-up or face-down, supports a maxi- 
mum input capacity of 850 sheets, and 
has a 50,000-page monthly duty cycle. 


ІШКІШ LASERS 


VIRTUAL PRINTERS 


At one time or another, you've probably sent a file to print and waited around 
while nothing happened. That's called virtually printing. But don't be mistaken: 
Dataproducts' Virtual Printing Technology, or VPT for short, is something 
quite different. VPT adds network smarts to printers by acknowledging and re- 
ceiving up to 64 different printer configurations concurrently, each with its own 
network protocol, operating system, printing language, default resolution, 
paper size, font, and orientation. So, instead of stopping stone-cold when it re- 
celves a file it can't print, a printer with VPT rejects that file and goes about 
printing the files that it can. 

Dataproducts designed VPT to work on any network printer, although dif- 
ferent printers might support a different range of VPT features. When a VPT- 
enhanced printer receives a document ad- 


dressed to one of its virtual printers, it VPT 3.0 SUPPORTS: 
adjusts its configuration accordingly. For 

example, one user's virtual printer might 4 LocalTalk | 

translate to an Apple EtherTalk, System ® Bidirectional IEEE н | 
7.0, PageMaker file in 800- һу 800-dpi 9 RS-232/RS-422 (serial) | 
resolution using PostScript Level 2,12- о 10Base-T/10Base-2 (Ethernet) | 
point Gothic type, on letter-size paper, in DEC LAT services —— 
landscape orientation. At the same time, IPX services {Novell Navara- 
another client on the network could click EtherTalk 

on the Print command and automatically TCP/IP services E 

evoke an entirely different setup. e UTP/STP Token Ring Қ | 


VPT follows the client/server model: IPX | 
The VPT-equipped printer is the server, eile) | 
and the computers that send it jobs аге TOPA 


clients, each appearing as a separate net- T ло ГЕ 


work node. By default, the NOS (network operating system) handles queuing 
and prioritization; alternatively, you could use middle-management systems 
to provide print-queuing and spooling services. 

Dataproducts’ VPT associates all of a printer’s user-configurable parameters 
as 64 virtual ports, thus performing an elaborate form of emulation switch- 
ing. VPT can also give you access to printer features that aren't selectable in 
your host-resident drivers. 

And while VPT gives a network user the flexibility to configure a network 
printer as if it were his or her own personal printer, a network administrator 
can use УРТ as an SNMP management utility that forces people to access print- 
ers in certain ways. For example, an administrator can set up a virtual print- 
er so that only certain network users have access to certain trays. VPT also 
includes resource accounting, which enables an administrator to discern 
who is printing what, how many coples, and how often. 

Dataproducts' УРТ concurently supports such protocols as TCP/IP, Apple 
EtherTalk, Novell IPX, Token Ring, and Digital’s LAT (Ethernet only). it supports 
more than 20 operating systems, including VMS, NetWare, LAN Manager, 
Windows, Windows NT, and 12 versions of Unix. 
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In addition, Dataproducts’ 
Virtual Printer Technology al- 
lows up to 64 different printer 
configurations simultaneously 
on a heteroge- 
neous network 
(see the text 
box “Virtual 
Printers"). In 
short, it would 
be a crime not 
to connect the 
Typhoon 20 to 
a network, The 
unit’s only big 
drawback is 
its hefty $7255 
price tag. 

Following 
close behind 
the Typhoon 20 is Hewlett- 
Packard’s LaserJet 4MV. Rea- 
sonably priced at $3549, the 
АМУ can print 16 ppm at 600 
by 600 dpi, has a maximum 
resolution of 600 by 600 dpi, 
and supports PCL5e, HPGL/ 
2, and Adobe PostScript Level 
2. The 4MV also comes with 
HP’s multiprotocol JetDirect 
card for LocalTalk and Ether- 
net, plus a user-configurable 
МО buffer. The 4MV offers а 
monthly duty cycle of 35,000 
pages and a maximum input 
capacity of 850 pages. Options 
include a 42-MB internal hard 
drive, to give you access to 
Adobe Type 1 fonts, and a Jet- 
Direct card for Token Ring 
connectivity. 

Lexmark's 1200- by 1200- 
dpi Optra Rx produced the 


Е highest-quality 
Weighting for | output, though 
High-Quality. not at spectac- 


| ular speeds: It 
prints 16 ppm 


yr bas at 300 by 300 
Quality Tests dpi, but only 8 
Line squeeze ppm at 1200 

| Fonts and text: 4 

Black on white by 1200 dpi. 
Mud But it compen- 
Drawing to edges i 
e sates for this 
ete lackluster per- 
Circles formance with 
Edge linearity truly crisp line 
drawing, read- 
able text in 


sizes as small as 1.5 points, and 
near-photographic-quality 
gray-scale images. Its bidirec- 
tional print utility allows local 
and remote printer control, An 
optional MarkNet adapter al- 
lows you to connect to 18 dif- 


$Y TE 


BEST OVERALL 


Pt 


BEST Kyocera Ecosys FS-3600A 
RUNNER-UP Dataproducts Typhoon 20 
RUNNER-UP HP LasterJet 4MV 
RUNNER-UP Lexmark Optra Rx 
RUNNER-UP QMS 1660 Print System 
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This 18-ppm printer was the fastest of the 11- to 30-ppm 
laser printers, producing superior PCL and PostScript per- 
formance resutts in our stand-alone and network tests. Its 
= standard features include a bidirectional parallet port, 
enhanced PCL5, and automatic switching between inputs. ЕК5 
Instead of the usual toner cartridge, the Е5-3600А uses a toner drum that h 
is a permanent component of the printer; you replenish the toner drum 
about every 10,000 pages from a burnable toner-supply container. 


Kyocera Ecosys FS-3600A 


OVERALL PPM MFR'S PPM 
SCORE PEL POSTSCRIPT MAC RATING 
811 13.55 13.36 N/A 18 
7.81 10.98 10.58 903 20 
7.71 10.95 1082 8.63 16 
7.71 5.47 564 520 16 
761 1059 995 912 16 


For the best-looking output... 


HIGH-QUALITY 


hard disk. 

OVERALL PPM MFR'S PPM 

SCORE PCL POSTSCRIPT MAC RATING 
BEST Lexmark Optra Rx 7.71 5.47 5.64 5.20 16 
RUNNER-UP QMS 1660 Print System 7.61 10.52 9.95 9.12 16 
RUNNER-UP Canon LBP-1260 6.78 814 637 МА 12 
RUNNER-UP Apple LaserWriter 16/600 PS 7.35 10.35 1004 9.00 17 
RUNMER-UP Xante Accel-a-Writer 8200 7.23 8.66 842 741 16 


N/A = not applicable. 


ferent NOSes (network oper- 
ating systems) simultaneously. 

Selling for $2298, the DEC- 
laser 3500 is a good buy. Like 
many Digital Equipment prod- 
ucts, its construction is solid, 
and the 3500 comes with a 
particularly good setup guide. 
Its PCL driver lets you change 
the image-control setting from 
either the imaging-mode or man- 
ual-select setting to the smart- 
laser setting. This setting ашо- 
matically selects an appropriate 
image-control setting for you. 

If you are searching for a 
workgroup printer priced un- 
der $2500, you should consid- 


Lexmark Optra Rx 


er these 600- by 600-dpi laser 
printers: the Apple LaserWriter 
16/600 PS ($2429), the Canon 
LBP-1260 ($2298), and the 
Texas Instruments microLaser 
PowerPro ($1639). The Laser- 
Writer stands out with 8 MB 
of standard RAM and a 17-ppm 
engine rating. 

Reliability is another impor- 
tant consideration when choos- 
ing a printer. Although most of 
the units in this review come 
with one-year warranties on 
parts and labor, Canon’s LBP- 
1260 includes a two-year war- 
ranty on parts and labor, and 
Lexmark’s Optra Rx and Ap- 


11- TO 30-PPM LASER PRINTERS 


An ecologically sound, solid performer 


SCORES PRICE 
QUALITY FEATURES USABILITY AS TESTED 
AAA AAA AA $4482 
AAA AAAA AAAA $7255 
AAAA ААА ААА $3549 
AAAA ААА AAAA $2898 
AAAA ААА ААА $4899 


This 16-ppm printer, which supports 300, 600, and 1200 dpi, produced the best- 
looking output in this category. Lexmark designed the Optra Rx for single-user 
desktops and connected workgroups with moderate printing volumes. Its standard 
features include enhanced PCL5, PostScript Levels 1 and 2, and auto-sensing 
between emulations and auto-switching between inputs. The Optra Rx has an 
Intuitive contro! pane! and, at 40,000 pages per month, the second-highest duty 
cycle of all the printers we tested. Options include duplex printing and a 40-MB 


SCORES PRICE 
QUALITY FEATURES USABILITY AS TESTED 
AAAA AAA АДАА $2898 
AAAA AAA ААА $4899 
AAAA ААА ААДА $2298 
АААА ААА AAA $2429 
AAAA АААА ААА $7990 


Ratings from 1 to 4: 


A is the lowest; 
АДАА Is the highest. 


ple’s LaserWriter 16/600 PS 
both include one-year war- 
ranties on parts and labor, as 
well as free freight to and from 
the repair center. 

À new printer that missed 
our testing deadline is the QMS 
1660E Print System. While the 
current 1660 configuration 
ships standard with LocalTalk 
and offers Ethernet as an op- 
tion, the 1660E ships standard 
with Ethernet and offers Local- 
Talk as an option. 
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riee vs, Performance and Features 


These charts depict the ratios of the general overall scores {a weighted combination of performance, quality, features, 
and usability) to the prices for the printers as tested. See the Roll Call (on pages 168 to 171) to discem the as-tested 
configurations and to look for the specific features you need. 


6- TO 10-PPM LASER PRINTERS 


General overall score 


1000 2000 3000 4000 5000 6000 7000 8000 
Price as tested (U.S. 5) 


Ф Kyocera 1600А Ж OMS 1060 
b МТ Т9008 Y Xante 1200 
« NEC 660 


Ш DEC 5100 
@ Epson 1600 
А Fujisu 8000 


11- TO 30-PPM LASER PRINTERS 


1000 2000 3000 4000 5000 6000 7000 8000 
Price as tested (U.S. S) 


General overall score 


44 Kyocera 3600A «i Xante 8200 
* Lexmark Орга 


Y OMS 1660 


The Dataproducts 
Typhoon 20 offers 
multiple paper-handling | 
options. The Typhoon | 
we tested has three 250- | 
sheet paper trays and 
supports paper sizes 
from letter to B5. It also 
has a manual-feed tray 
for postcards, heavy paper stock, and adhesive labels. Ап 
optional multimedia feeder inserts stacks of envelopes— 
which, in most printers, must be inserted one at a time—and 
a face-up exit tray spares transparencies from being curled by 
the printer's rollers. The 20-ppm laser printer, which supports 
resolutions of up to 800 dpi in PostScript mode, has an 
intuitive control panel and is capable of 

-. churning out 50,000 pages per 

y month. 


б » Epson's Stylus 
ҮМ, Color Ink Jet Printer 


"> stand. The Epson Spool 
4 Manager utility icon appears 
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COLOR INK-JET PRINTERS 


General overall score 


1000 
Price as tested (U.S. $) 


General overall score 


2000 4000 6000 8000 
Price as tested (U.S. $) 


Ш HP LaserJet А Phaser 540 @ Xerox 4900 


on-screen when you send data to the printer. If you double- 
click on this icon, a dialog box appears, informing you of the 
status of the print job, including details of the current page. 
Nested menus let you hold print jobs, reorder them for later 
printing, or delete them. Another nice feature is that you don’t 
have to swap color and monochrome cartridges; both are 
installed at ail times. 


Тһе DEClaser 3500 is onc of the few printers around 
that let you edit watermarks, the superimposed text controlled 
by the driver on your final output. If you’re not in love with 
your confidential or 
draft watermark, you 
can open the DEClaser 
3500's printer-setup 
utility and change the 
text, font, size, angle, 
percentage of gray, 
and х,у position of a 
watermark. This 12-ppm workgroup laser printer provides 
many ways to improve the quality of output; its SmartLaser 
imaging feature analyzes all your print jobs and chooses 
the best of three imaging modes (spreadsheets and tables, 
presentations, and entire page as graphic) for the job. 


At Lexmark, we don't limit top-of-the-line features 


to our top-of-the-line printers. 
The new Optra" family is the first full line of network- 
ready, desktop laser printers capable of true 1200 x 1200 


dpi printing. Each Optra laser printer, from 
the extremely affordable 12 ppm Optra R to the 
NeWare’ extremely powerful 16 ppm Optra Lxi, delivers 
four times the sharpness of ordinary 600 dpi printers. 
No matter which option you choose, our break- 
through MarkVision' printer utility is standard. Users 
and LAN managers can control and configure every 
Optra on the network, and monitor job statistics, right 
from Windows" or Macintosh workstations. 


* 1200 dpi requires additional memory for complex fles. Lexmark products are mi ———— I — اا‎ 


Sorvico. Lamark, Optra and М arkVison Bra trademarks ol Lamek internabonal, inc. 
ot Apple Computer, inc. PostScre в а vademe Systems incorporate 


мемле ts п registered 
d. which may be з rogesterod n cortain j uro 


For 1200 dpi printing, 
theres really only 
one choice. 
There are, however, 

several options. 


The new Optra family 
from Lexmark. 


PostScript" Level 2 and enhanced PCL 5 emulations 
are also standard. Which means that every Optra prints 
incredibly sharp graphics and beautiful, crisp text from 
virtually any of your applications. 

All this value and innovation from Lexmark, a 
former division of IBM. For more information, call us 
at 1 800 891-0399, ext. 231. 

Thanks to the new Optra family, you can choose 
the best printer, rather than the best compromise. 


LEXMARK. 


ADVANCING THE ART OF PRINTING 


5. The Enorgy Star emblem doos no! represent ЕРА endorsement of any product or 
e—À , inc. Wow is а trademark of Microsoft Corporation. Macros i а regstarod Todor 
POL в a registered trademark of Hewlett-Packard Company. © 1095 Laxnark international, nc. 
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LAB REPORT 


SOLID, MIDRANGE PRINTERS 


e tested eight 6- to 10- 
ppm laser printers, which 
are well suited for stand- 
alone use and for small 
workgroups. These units print text 
and graphics in highly acceptable 
quality—better than just adequate. 
All but Fujitsu’s 300- by 300-dpi 
PrintPartner 8000, Kyocera’s 600- 
by 1200-dpi Ecosys FS-1600A, and 
Xante’s 1200 by 1200 LaserPress 
1200 offer maximum print resolu- 
tions of 600 by 600 dpi. The Laser- 


Press 1200 outputs near-typeset-qual- most MFP products were fast, 
ity text. All but one, the inexpensive | expensive machines aimed at 
NEC SuperScript 660i, offer either the high end of the market, 
a standard or optional network/Lo- but in 1994, one-stop periph- 
calTalk interface. They all come with erals with affordable prices 
PCL5 and offer standard or optional emerged for the SOHO mar- | 


PostScript. We requested that ven- 
dors ship their 6- to 10-ppm laser 
printers to us with a minimum of 4 
MB of RAM. 

The best-overall rating for this 
group went to QMS’s 1060 Print Sys- 
tem. The 1060, with a manufactur- 
er’s rated speed of 10 ppm, produced 
the fastest PCL and Mac performance 
results and finished second in our 
PostScript performance tests. In the 
PCL raw-text test, the QMS 1060 
printed approximately 8.7 ppm at 300 
dpi. This 600- by 600-dpi unit also 
offers above-average output quality. 

With a $2399 price tag, the 1060 
ships with РСІ 5, PostScript Levels 1 
and 2, and SCSI and LocalTalk con- 
nections. Ethernet and Token Ring 
interfaces are optional. It offers a 
monthly duty cycle of 10,000 pages 
and a maximum input capacity of 
1150 pages. 

The Kyocera Ecosys FS-1600A 
placed second overall. The FS-1600A 
is a 10-ppm printer with a maximum 
true resolution of 600 by 1200; it de- 
livered the fastest PostScript score 


o- TO 10-PPM LASERS 


MULTIFUNCTIONAL PERIPHERALS 


If you're short on floor space and need a printer, a fax machine, a copier, and a scan- 
ner, then you're a likely candidate for the Swiss Army knife of office machines: ап МЕР | 
(multifunctional peripheral). Often called Aydras, these multiheaded printers are 
growing in demand in the SOHO (small office/home office) market—-or anywhere 


. you need a single peripheral that can do it all. MFPs represent the inevitable evolu- 22 


tion of the SOHO printer market—the convergence of office peripherals—because | 
Scanners, copiers, printers, and 
fax machines all use similar pa- 
per-marking engines. 

During the early 1990s, 


ket. BIS Strategic Decisions 

analyst Barry Tepper reports 

that you can purchase Hew- | ” T. | 

lett-Packard's top-selling Of- Tne Toshiba TF505 is а small printer that also has the 

ficeJet for $795, while a plain- ability to handle scans, copies, and faxes. 

paper fax machine, an ink-jet 

printer, and a personal copier cost more than $1000 if you purchase them all 

separately. | ee 
Notable printer vendors, such as Canon USA, Okidata, QMS, Ricoh, Toshiba, - 


and Xerox, offer hydras of varying stripes. The HP OfficeJet is a monochrome 


DeskJet ink-jet printer with a 9600-bps modem; it can also scan and fax documents. 
Toshiba's TF505, a $2399 4-ppm laser printer, also serves as a scanner, a plain- 
paper fax machine, and a copier. To print documents on the TF505 from a PC, vou 
must install Toshiba's Windows-based ImageVision lll Print Manager and connect 
the TF505 to a host system with a bidirectional parallel cable. 5 

To push the MFP market forward and to obviate the need for proprietary inter- | 


` faces, the MFPA (Multifunction Printer Association) is promoting support for its МЕРІ - : 


(Multifunction Peripheral Interface). Completed as an interim standard in Febru- 
ary, the МЕРІ standard provides a nonproprietary АРІ for controlling MFPs. The pro- 
posed international standard is tailored to be compatible with Microsoft's propri- 
etary MAW (Microsoft At Work) standard and is based on a similar concept, but 
Microsoft has yet to embrace MFPI. It is also questionable whether Microsoft is ac- 
tively supporting MAW anymore. Novell reports that its set of technologies called 
NEST (Novell Embedded Systems Technology), for controlling peripherals on a 
NetWare LAN, will be compatible with MFPI. 


in this category and the second-fastest PCL scores. The unit The printer's ecologically sound toner contains ceramic 
we tested had a list price of $2464. particles that continuously clean and polish the drum; Ky- 

The FS-1600A ships with PCL5e standard and provides ocera claims that, because you never need to purchase actual 
PostScript Level 1 as a $289 option. LocalTalk, Token Ring, cartridges, the resulting cost per page is an outstandingly low 
and Ethernet interfaces are also optional. The FS-1600A of- 7 cents. A long-life fuse in the processor reduces power con- 
fers a monthly duty cycle of 25,000 pages, which is the high- sumption, admitting the FS-1600A into the EPA Energy Star 
est in this group. program. 
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ISO 6- Т0 10-РРМ LASER PRINTERS 


For modest workgroups... 


BYTE 


The DEClaser 5100 distin- 
guished itself with the third- 
highest overall rating, the top 
rating in the under-$2000 price 
range, and the best-overall 
quality score, thanks in part to 
an image-enhancement feature 
for PostScript. This 600- by 
600-dpi, 8-ppm printer is a 
bargain at $1599, and it comes 
standard with an envelope feed- 
ег, LocalTalk, Enhanced РСІ,5, 
and Adobe PostScript Level 2, 
including 115 scalable fonts. 
Font expansion is available 
through PCMCIA slots or via 
an optional hard disk. The 


ВЕЅТ оОМЕНАМ. QMS 1060 Print System 


This 10-ррт, 600-dpi printer offers four resident emulations: 
vau PCL5, PostScript Levels 1and. 2, HPGL, and Lineprinter, with-auto- 
| o, sensing between emulations,.You can print on a variety of paper 
са sizes with the 1060, inciuding letter, legal, executive, А4, В5-150, 

envelopes, and postcards. The 1060 comes standard with 
simultaneously active parallel, serial, and LocalTalk interfaces, plus two op- 
tional network interfaces. Also optional are. PCMCIA slots for font cards and 
hard disk support. The 1060 supports up to 64 MB of RAM, provides a base 
tray capacity of 500 sheets (the highest of this group), and can hold three input trays. 


ga a pil Ары cuia NE. PCL кеті RIPT MAC uM ІШТІ ШШЕ USABILITY STD | 
cle of 20,000 pages and a max- 0 
imum input capacity of 850 BEST QMS 1060 Print System 6.58 7.92 7.34 8639 10 ААДА ААА ААА 52399 
pages in three trays RUNNER-UP Kyocera Ecosys FS-1600A 6.36 7.81 7.76 5.98 10 ААА ААА ААА X $2464 
The Xante LaserPress 1200 ӘР = жегу 5100 м = ет, we E 8 АДАА ААА АДДА ез 
was ihe only 1200- by 1200; ТЕНЕ Кишини Taly THUS Laser 5: ; 8 ААА ААА ААА $ 
RUNNER-UP Epson ActionLaser 1600 5.62 5.37 N/A N/A 6 АААА ААА АДАА $1199 


dpi printer in this group. It 
produces crisp 
lines and text 
and beautiful 
gray-scale im- 
ages; however, 
the lack of a 
print-density- 
control feature 
caused it to 
suffer in our 
white-on-black 
quality test, a 
test with which 
other printers 
had some de- 
gree of difficulty as well. 


For budgets under $2000... 


LOW-COST DEClaser 5100 


The DEClaser 5100, priced at $1599 as tested, was the overall winner among the 

6- to 10-ppm lasers іп the under-$2000 range. Digital designed this printer with small 
workgroups in mind. It supports Adobe PostScript Level 2 and Enhanced PCL5; auto- 
sensing between emulations; simultaneous support of serial, parallel, and LocalTalk 
ports and an optional Ethernet port; font expansion through PCMCIA slots; and an 
optional hard drive for storing additional fonts. The DEClaser 5100 also earned the 
highest quality rating in the 6- to 10-ppm laser category. You can configure the unit's 
bidirectional driver to alert you of the printer's status with either visual effects or sound effects, including 

a male or female voice. 


PERFORMANCE 45% 


Designed to provide output Шы EM MRS SR uc 
pneu тор p? SCORE PCL POSTSCRIPT МАС RATING — QUALITY FEATURES — USABILITY — AS TESTED 
for anything ranging from basic „u Digital DEClaser 5100 6.25 605 5.56 536 8 АААА ААА  AAAA $1599 
office draft documents to near- рур Mannesmann Tally T9008 Laser 5.70 621 МА МА 8 ААА ААА AAA $1768 
typeset-quality images, the руусу Epson ActionLaser 1600 5.62 537 МА МА 6 AAAA ААА АААА $1199 
LaserPress 1200 was the most — ura Fujitsu PrintPartner8000 5.41 6.37 МА МА 8 ААА АА ААА $1186 
fully featured product in the рур NEC SuperScript 6601 515 473 МА МА 6 ААА АА ААА 5999 


6- to 10-ppm range. Rated at 8 
ppm, its base configuration in- 
cludes 24 MB of RAM (it can 
hold 64 MB), a multipurpose 
sheet feeder, PCL5, PostScript 
and HPGL/7475A drivers, and 
LocalTalk, SCSI-1, and Ether- 
net connections. 

If you're looking for a per- 
sonal, stand-alone printer, the 
low-priced NEC SuperScript 
660i might fit the bill. This 6- 
ppm, 600- by 600-dpi printer 
provides only one interface—a 
bidirectional parallel port—but 
the 2-MB base model costs just 
$799. The unit we tested had 
6 MB. Because NEC doesn't 
sell memory for its printers, the 
$999 price quoted for the 6- 


N/A = not applicable. 


MB model reflects NEC's es- 
timated street price for the ad- 
ditional RAM. 

The SuperScript 660i ships 
with PCL5e and GDI emula- 
tions, and there's a PostScript 
Level 2 option available for 
$99. In GDI mode, you can add 
one of three colors to your doc- 
ument, but to do so you must 
purchase a color cartridge. 

Other printers in this cate- 
gory selling for under $2000 
include the Epson ActionLaser 
1600 ($1199 with 4 MB of 
КАМ), the Fujitsu PrintPart- 
ner 8000 ($1186 with 5 MB), 


and the Mannesmann Tally 
T9008 Laser ($1768 with 6 
MB). The 6-ppm, 600- by 600- 
dpi ActionLaser 1600 has a 
bidirectional parallel interface 
and PCLSe. LocalTalk, Ether- 
net, and PostScript Level 2 are 
optional. The PrintPartner 8000 
is a 16-pound, 300- by 300-dpi, 
8-ppm printer that ships stan- 
dard with PCLS and offers Lo- 
calTalk, Ethernet, and Post- 
Script Level 1 as options. The 
T9008 Laser is an 8-ppm, 600- 
арі, PCL5e unit that provides 
optional LocalTalk, Ethernet, 
Token Ring, and PostScript 


Ratings from 1 to 4: 


A 15 the lowest; 
AA AA is the highest. 


Level 2 support. 

А new printer in this group 
that missed our testing dead- 
line is the QMS 1060E Print 
System. Announced in Janu- 
ary, it costs the same as the 
QMS 1060 that we tested: 
$2399. The 1060 ships stan- 
dard with LocalTalk and offers 
an Ethemet interface as an op- 
tion, whereas the 1060E ships 
standard with Ethernet and of- 
fers LocalTalk as an option. 
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nless you really need the quality of a color laser print- 
er, why not cut your expenses with one of the seven 
color ink-jets reviewed here? The idea of buying a 
color ink-jet for only $100 or so more than the price 
of a monochrome ink-jet printer is indisputably appealing. 
Most of these color ink-jets are considerably smaller, less 
expensive, and slower than the lasers we tested for this report, 
but they provide better quality and quieter operation than 
dot-matrix printers. Their main attraction is that they offer 
color at reasonable prices. We tested seven color ink-jets, 


which range in price from $355 to just over $2000. pm 


We awarded the best-overall color ink-jet moniker to f 
Tektronix’s Phaser 140. The 140 is the only PostScript § 
printer—and the only one to offer an optional Ethernet 
interface—in this category. Its as-tested price of $2091 
makes it the most expensive of the color ink-jets, but if 
you're looking for quality, it’s worth it. With a resolu- 
tion of 360 by 360 dpi, the Phaser 140 takes its time and 
produces color output comparable to—but for thousands of 
dollars less than—the least expensive color laser we tested. Its 
monochrome quality was also comparable to that of most of 
the monochrome laser printers we tested. 

The Phaser 140 can print on plain, coated, or glossy paper and 
on transparencies (we used the glossy paper provided by Tek- 
tronix). You can print on legal-size paper by upgrading the 
printer from its standard 8-MB configuration to a 12-MB one. 
The Phaser 140’s trade-off for quality is speed—or lack thereof. 
In fact, it was one of the slowest color ink-jets we tested. 

Epson’s Stylus Color Ink Jet and Digital’s colorwriter 520ic 
tied for second place. At 720 by 720 dpi, the Epson Stylus has 
the highest addressability in this category. Its second-place sta- 
tus was due not just to its outstanding quality but also to its 
all-around solid showing in our quality, features, and usabil- 
ity analyses. The Stylus printer software offers many options 
for optimizing the quality of output and for monitoring print 
jobs. You can print on plain paper at 360 dpi on the Stylus; 
special coated paper is required for 720-dpi resolution. 

The Digital colorwriter 520ic attained the fastest perfor- 
mance results in the group; it has a 5-ppm rating for mono- 
chrome output and a 0.3-ppm rating for color output. An RS- 


4:5: BEST OVERALL—TEKTRONIX PHASER 140 
үү )' ae If you're looking for excellent monochrome and color quality from an inkjet, the Phaser 140 pro- 


Color Ink-Jets 


The easy accessibility of the Phaser 140's ink 
cartridges (left), along with its high-quality output 
(above), gives the 140 our top rating in its class. 


232 port is optional. The colorwriter 520ic supports the HP 
DeskJet 500/500C/550C emulation and up to two output trays 
for a maximum paper capacity of 300 sheets (twice as many 
as its closest competitor in the paper-capacity category). 

At $355, Digital's lower-end colorwriter 120іс is the least 
expensive color ink-jet we tested, and it posted the second- 
fastest performance and the best usability scores. Its mono- 
chrome speed is rated at 2 ppm, and its color is rated at 0.3 
ppm. It has a relatively low maximum input capacity of 70 
pages and offers parallel input only. Weighing in at 8.3 pounds 
and sporting a small footprint (about 14 by 14 by 11 inches), 
the colorwriter 120ic is a good candidate for road trips. 

The fourth-ranked Lexmark ExecJet Пс is a 300- by 300-dpi 
printer priced at $379 with a monochrome speed rating of 3 
ppm. Its color output is rated at 2.5 to 7 minutes per page, 
not pages per minute. 

The two Canon ink-jets we tested were easy to operate. They 
both come with a laminated quick-start guide for easy setup 
and extensive on-line Windows-based help that includes point- 
ers for setup, use, maintenance, and troubleshooting. The BJC- 
600e offers the second-best quality rating and has a price of 
$549. It has a 3-ppm rating for monochrome output and a 1- 
ppm rating for color out- 
put. The $399 BJC-4000 
offers a 5-ppm mono- 
chrome rating and a 0.8- 


5а vides it. This 360- by 360-dpi color ink-jet has built-in Adobe PostScript Level 1 and 2 support, 
ss В“ comes with parallel and LocalTalk ports, and offers Ethemet as an option. Designed for work- 
groups, its networking ports work simultaneously. The Phaser 140 comes standard with 17 resident 
fonts and 8 MB of RAM. It does high-quality printing on plain, coated, and glossy paper and transparencies, and, 
if you add a 4-MB RAM upgrade, on legal paper as well. It's a bit slow, but quality takes time. 


күзін SCORES n PRICE 
— QUALITY FEATURES USABILITY: E TESTED 

АААА $2091 

AAAA $449 


OVERALL os: 
Tektronix Phaser 140 4.31 
Digital colorwriter 520ic 4.06 413 МА 


_ Epson Stylus Color Ink Jet 4.06 247 МА МА ., 29: .7: Aaaa $699 


Lexmark ExecJet ll 403 269 NA МА 3 AAA 9 


— € 


Key: Rings from 1 to°4 A is the lowest AA АА Îs thè highest N/A = not айын 
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ppm rating for color. 

Apple’s Color Style- 
writer 2400 was sub- 
mitted to us for testing, 
but we weren’t able to 
compare it to the oth- 
ers in this report be- 
cause it was the sole 
Macintosh-only printer 
in our roundup. How- 
ever, we can vouch for 
Apple’s reputation for 
making solid and reli- 
able printers. 


-a 


OUR COLOR 


But the features that come with it will. 
Now QMS can add color and life to your documents for just $4,999. 


LASER PRICE 


The QMS magicolor® LX Laser Printer—high resolution text output and 
automatic color optimization that make your documents as professional as you are. 


WON' T BLOW 


Plus, CrownNet™ multiplatform connectivity and Crown? multitasking technology 
increase your productivity without sacrificing quality. 


YOU AWAY. 


For a difference you can see, at a price you can afford, 
call 800 841-0760 Dept. 5052 today. = ~ 


QMS 


Outperform The Very Best. 


= % 
2....ф 


For service on QMS or other products, call 800 762-8894 (U.S.) е Q-Fax 800 633-7213 е Canada 800 263-5508 


QMS, the QMS logo, magicolor, CrownNet and Crown are trademarks of registered trademarks of QMS, Inc. One Майтит Газа, Mobile, AL 36618, 334 633-4300, 
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Color Lasers 


olor laser printers are targeted toward business work- 
groups that require fast, professional output that con- 
tains some spot color for logos, charts, and business 
graphics. Photo-realistic dye-sublimation printers and 
thermal-wax-transfer devices are still more appropriate for 
advertising, sales, and marketing departments; artists; and 
professional photographers. A color laser printer can easily set 
you back five figures, but recent introductions of some low- 
er-cost models aimed at the general-business market are in- 
creasing the volume for manufacturers and broadening their 
appeal. 

We tested four color lasers: the HP Color LaserJet, the 
QMS magicolor Laser Printer, the Tektronix Phaser 540, and 
the Xerox 4900 Color Laser Printer. All are capable of mono- 
chrome and four-color output; support both PCL5 and Post- 
Script; offer LocalTalk, Ethernet, and Token Ring interfaces; 
and support auto-switching between inputs and auto-sensing 
between emulations. All four printers can produce high-qual- 
ity color documents on regular copier-type paper. 

The Xerox 4900 produced the highest-quality output of 
the four. This 1200- by 300-dpi printer was able to produce 
saturated colors and fine dithering patterns with no bleeding 
in our color-quality tests. Our Colortron colorimeter—based test 
results indicate that the Xerox 4900 produces the most con- 
sistent colors. 

Priced at $9444, the 4900 has a speed rating of 12 ppm for 
monochrome output and 3 ppm for full color. The unit also 
offers an optional “media server,” a 34-inch floppy drive that 
allows users who are not on a network to print PostScript, PCL, 
or EPS (Encapsulated PostScript) files directly from a floppy 
disk. 

Our first runner-up in this group was the QMS magicolor 
Laser Printer. The model that we tested came with 28 MB of 
RAM to support its print resolution of 600 by 600 dpi; the 
same model configured with 12 MB of RAM can supply a 
print resolution of only 600 by 300 dpi. The $8999 QMS 
magicolor has a monochrome rating of 8 ppm and a color 
rating of 2 ppm. Parallel, serial, SCST, and LocalTalk inputs 
are standard; Ethernet and Token Ring inputs, plus PostScript 
and PCLS, are optional. 

HP's Color LaserJet was the fastest performer of the group. 


oss BEST OVERALL—XEROX 4900 COLOR LASER PRINTER 
) ү The Xerox 4900 provides four-color printing at speeds of up to 3 ppm апа monochrome output 
ee at rates up to 12 ppm. It ships standard with Adobe PostScript Level 1 and 2 and PCL5 
| support; it has a maximum resolution of 1200 by 300 dpi. Serial, parallel, and LocalTalk 
Interfaces can all be simultaneously active, with auto-sensing and auto-switching both standard. 


Seneca ane Token Ring interfaces are options. 


п T ee 


= TS do ) т” a SCORE P 
Xerox 4900 Color Laser Printer 5 73 4.34 5.02 
QMS magicolor Laser Printer 5.23 МА 3.93 
HP Color LaserJet 5.12 569 531 
Tektronix Phaser 540 458 NA 253 МА 


Key: Ratings from 1 to 4: А is the lowest; АДАА is the highest. N/A = not applicable. 
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Rated at 10 ppm for 
monochrome output | 
and 2 ppm for col- | 
or, the $7604 Color | 
LaserJet was also E 
the least expensive Ё 
color laser printer. = 
Its monochrome- Ei 
output quality was 
basically equivalent 
to that of a mono- 
chrome laser, except 
for its not-too-im- | 
pressive gray-scale |. 
images. Its color- 
test pages showed 
rough dithering pat- 
terns. The Color LaserJet comes with a bidirectional parallel 
port and an MIO (modular I/O) slot. Optional inputs include 
serial, LocalTalk, Ethernet, and Token Ring. HP’s Enhanced 
РСІ,5 with color is standard, and PostScript Level 2 is a $799 
option. 

Tektronix’s Phaser 540 produced color quality that was 
second only to that of the Xerox 4900. The Phaser 540 pro- 
duced brilliant colors and fine dithering patterns on all our 
color-test pages. It also produced the widest range of colors. 
At $10,785, the Phaser 540 is the most expensive color laser 
printer we tested. The Phaser 540 has a maximum print reso- 
lution of 600 by 600 dpi and is rated at 14 ppm for mono- 
chrome output and 34 ppm for color. It also offers an op- 
tional flatbed color photocopier. 

These color laser printers are large: All fall into the 85- to 
100-pound range. Expect to take a couple of hours for setup 
time, and be sure to follow the directions carefully. Pay spe- 
cial attention to the toner installation to avoid spills and future 
print-quality problems. A service technician set up the QMS 
magicolor for us, in compliance with the manufacturer's stan- 
dard recommendations. 

There's always one in every crowd: QMS's magicolor Plus 
Laser Printer missed our deadline for testing for inclusion 
in this report. Announced in January, this 600- by 600-dpi 
color laser printer has 
an entirely different 
printer engine than the 
QMS magicolor unit 
that we tested for this 
review, and it has a 3- 
ppm color-output rat- 
ing and a 12-ppm rat- 


The Xerox 4900, showing its color toner 
cartridges and internal floppy drive. 


m P аб Sto Xen mus УЙШ AA ing for monochrome 


output. If you're real- 
ly curious about this 
particular model, we 
suggest that you con- 
tact a dealer for per- 
formance specifica- 
tions and check out its 
features yourself. 


Samsung monitors. 
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Circle 164 on Inquiry Card. 


d from your point of view. 


SyncMaster" 17GLi. 
Today's applications demand more from 
your monitor. Thats why Samsung created 
the Gli Series monitors. They work the 
way you do. 


Performance is only partof the reason 
lo buy a new 17 inch SyncMaster monitor. 
It has big, bright, crisp, clear images that 
you can depend on year after year. 


Simplicity is also important. 

The Gli Series offers Plug and Play’ 
compatibility, so you can get right to 
work, Its intuitive controls and on-screen 
programming keep concentration 
where it belongs — on the job. 


Plus, Samsung delivers outstanding 
Value - іп the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 


If you take your work seriously, 
think about an exceptional monitor. 
Think about the SyncMaster 17 СШ. 
After all, it's your point of view. 


Call 1-800-933-4110 or use fax- 
on- demand at 1-800-229-2239 


for more information. 
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How We Tested 


ur test suite enables us to evalu- 
ate a printer' s performance (1.е., 
speed), quality of printed output 
(with separate tests for mono- 
chrome and color), usability, and features. 
We test and score each of these elements 
separately, and then we compute the over- 
all scores by assigning a weight to each 
element. We assign weights as follows: 45 
percent for performance, 30 percent for 
quality, 15 percent for features, and 10 
percent for usability. 

We used a Compaq Deskpro 66M 
loaded with MS-DOS 6.2 and Windows 
3.1 for the PC platform. We connected 
printers that arrived with Macintosh ports 
to a Quadra 640AV running System 7.1. 
We used the printer drivers that vendors 
either supplied or recommended, and we 
disabled print servers, spoolers, and buff- 
ers during performance testing. 


PERFORMANCE 


NSTL's performance tests measure the 
speed at which a printer can produce 
six different elements: dense text, sparse 
text, bit-mapped images, monochrome 
graphics, color graphics, and a mini- 
mum of two fonts. We test in three dif- 
ferent ways for each platform: in the 
lowest and highest PCL resolutions (ex- 
cept for the Mac platform) and in the 
highest-resolution PostScript that each 
printer supports. The three platforms we 
tested this month were DOS/Windows, 
Macintosh, and a Novell NetWare 3.12 
Ethernet environment. 

We do a minimum of two test runs; if 
the results from two runs are not consis- 
tent, we perform a third run. If questions 
arise, we work with the manufacturer- 
designated technical-support person un- 
til we're confident the printer is set up 
correctly and is operating normally. 

Text tests. The dense-text test requires 
printing a 2-KB file of ASCII text with 
little white space. Performance in this 
test correlates to raw speed, since there 
are no fonts or graphics for the printer to 
interpret. A second test document, de- 
signed to simulate the printing of in- 
voices and forms, consists of ASCII text 
blocks broken up by interspersed areas 
of white space. 

Graphics tests. The graphics tests use 
bit-mapped images to simulate documents 
with custom fonts and screen shots. These 
tests help us determine how efficiently 
each printer communicates with a com- 


MEASURING COLOR 


We're using a new test to measure the К 
range and consistency of colors that print- |^ 
ers produce, using an internationally de- | 
veloped standard called CIE Lab, which 
defines color numerically. Each letter in 
the word Lab refers to a value: The L val- 
ue indicates how light an object's color 
is; the a value indicates where an object's 
color falls on a red-to-green scale; and 
the b value indicates where an object's color falls on a yellow-to-blue scale. 

We began by using Adobe Photoshop 3.0 to produce pages with solid blocks of 
cyan, magenta, yellow, red, green, and blue from each printer. We then set the Mac- 
intosh-based Colortron colorimeter, from Light Source Computer Images (Larkspur, 
СА), on the colored output (taking readings at five specific points of three sheets 
per color] to determine the Lab values of these test pages. By plugging these 
values into a formula, we arrive at a score reflecting each printer's ability to con- 
sistently reproduce individual colors. We arrive at a second score that indicates 


The Colortron colorimeter, from Light Source | 
Computer images. 


the gamut, or the range, of colors each printer can produce. 

Of the four color laser printers we tested, our results indicate that the Xerox 4900 
Color Laser Printer reproduces colors the most consistently. The Tektronix Phas- 
er 540 reproduces the largest range of colors. 


puter. One test measures a printer's abil- 
ity to draw complex lines and filled ar- 
eas. À second test concentrates on pro- 
ducing curves and gray scales. 

Font test. We use the font test to mea- 
sure the speed of a printer's processor. 
The test requires printers to create Times 
(serif) and Helvetica (sans serif) fonts 
in regular and boldface in 30 different 
point sizes. 


QUALITY, USABILITY, 
AND FEATURES 


We judge the printers for monochrome- 
output quality on a series of pages that 
include a photographic image, text in a 
wide range of sizes, and a series of hor- 
izontal and vertical lines. For color print- 
ers, we add two additional pages: We 
judge one using objective criteria, such 
as the output's range of hues and the 
absence of smearing on fine lines. We 
judge the second page, which contains 
text and complex graphics, subjectively. 

This month we've introduced tests 
that let us objectively measure the con- 
sistency and range of printed colors (see 
the text box "Measuring Color"). We 
used these new color tests only on the 
four color laser printers. 

We compute usability scores based 
on such aspects as the ease of installing 
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the ink media, the intuitiveness of the 
control panel, the ease of driver instal- 
lation, and the clarity and usefulness of 
the provided manuals. 

To arrive at the features score, we 
gather extensive information from ven- 
dors using a features questionnaire, ver- 
ify these responses, and then compute 
a score using our weighting system. We 
assign weights for individual features 
based on their importance and their util- 
ity to the targeted market. 


Contributors 


Michele Guy, Project Manager/ NSTL, led the 
testing for this project. She has conducted 
hardware and software testing for NSTL on a 
variety of products over the past four years. 


John McDonough, Technical Writer/ NSTL, 
has covered the computer industry for eight years. 


Maggi Bender is a Technical Analyst for NSTL. 
Tom McAndrew is a Technical Analyst for NSTL. 


The Lab Report is an ongoing collaborative project 
berween BYTE magazine and National Software Testing 
Laboratories (NSTL). BYTE magazine and NSTL are both 
operating units of McGraw-Hill, Inc. Contact the NSTL 
staff on the Internet at editors @astl.com; at NSTL, Inc.. 
Plymouth Corporate Center, Plymouth Meeting, PA 
19462; or at (610) 941-9600. Contact BYTE оп the 
Internet or BIX at editors bix.com or at (603) 924-2643. 


5 MINUTES TO FREEDOM 
INSTANT INTERNET ACCESS 


CONNECT 
TOTHE | 4 

INTERNET 
IN LESS 
THAN 

5 MINUTES 


Forget on-line services; InterRamp connects All applications are automatically configured for 
you directly to the Internet. That's the BIG immediate use. It’s that SIMPLE. 


difference. We're so sure you'll love Instant InterRamp, 
In less than 5 minutes, you'll have access to we'll let you try it absolutely FREE without any 
MOSAIC, Gopher, WAIS, Veronica, Archie, obligation. 
ftp, E-Mail, NEWS and other hot Internet All you need is a computer and a modem; we'll 
applications. You have the entire world-wide çend you the Instant InterRamp software* 
Internet at your fingertips. 
Also, PSI offers high-performance LAN 
Just a few clicks of your mouse, you're Internet solutions for your organization. 
Ask our sales representative for more 
connected. information. 


MACINTOSH® & 
ENDE VERSIONE Catt Now Fon FREE DEMO 


2122 1.800.ғ51.0852 


PREFERRED CUSTOMER NuMBER #00140 


FaxBacx Inro: 1.800.fax.psi.1 ° Імтенмет E-Ma: interramp-info@psi.com • Wono Wine Wes: http://www.psi.net 
DOWNLOAD THE SOFTWARE FROM THE INTERNET: http://www.psi.net/interramp/ ¢ FP: ftp.psi.com/iramp/inetcham/ 


* Restrictions apply. FREE trial requires credit card for verification purposes only. “ PERFORMANCE SYSTEMS INTERNATIONAL, INC. * 510 Hunmar Paak Dave * HeusDoN, VÀ 22070 • USA • ©1995 
Performance Systems Intemational, Inc. PSINet and the PSINet logo are registered trademarks. АЛ other trademarks and service marks are used with their permission and remam the property of their 


respective ownes. [Rev. 2/10/95] 
Circle 156 on Inquiry Card. 


TESTED 


ROLL 


CALL OF PRINTERS 


Ш FEATURES CONTINUE ON NEXT PAGE 
u AUTO- 
d GENERAL MAXIMUM PAGES PER SWITCHING 
al PRICE/ OVERALL/ FEATURES/ MEMORY RESOLUTION MINUTE BETWEEN 
MEMORY PERFORMANCE USABILITY ENGINE BASE/ HORIZÜNTAL/ — MONOCHROME/ INPUTS/ 
VENDOR MODEL AS TESTED SCORES SCORES MODEL MAXIMUM VERTICAL (0Р1) COLOR EMULATIONS 
2 Apple Computer, Inc. LaserWriter 16/600 PS ' $2429/8 MB 7.35/7.49 7.12/5,51 Сапоп 2Х 8 MB/32 MB 600/600 17/N/A сө 
А Canon Computer LBP-1260 $2298/6 MB 6.78/5.93 6.49/7.69 Canon LBP-1260 2 МВ/34 MB 600/600 12/N/A 0/0 
0, Systems, Inc. 
i 
e Dataproducts Corp. Typhoon 20 ' $7255/32 MB 7.81/8.18 7.63/7.60 Fuji-Xerox XP-20 8 МВ/72 MB 800/800 20/N/A 0/0 
9 Digital Equipment Corp. DEClaser 3500 "23 $2298/7 MB 6.40/5.88 6.46/6.83 Fuji-Xerox XP-12  3MB/19 MB 800/600 19/N/A өө 
| 
Hewlett-Packard Co. LaserJet 4MV $3549/12 MB 7.71/8.03 6.85/7.34 Canon С31425 12 MB/44 MB 600/600 16/N/A өө 
9 * Kyocera Electronics, Inc. Есовув FS-3600A $4482/6 MB 8.11/10.00 5.79/4,71 Kyocera FS-3600A 2 MB/66 MB 600/1200 18/N/A ee 
, © Lexmark international, inc. Optra Rx '^ $2898/12 MB 7.71/1.54 6.98/8.40 Lexmark Optra 4 MB/64 MB 1200/1200 16А e) 
vi OMS, Inc. 1660 Print System ' $4899/24 MB 7.61/7.67 6.84/7.20 Canon BX-II 24 MB/64 МӘ 1200/600 18/N/A әгә 
" Texas Instruments microLaser PowerPro' $1639/6 MB 7.01/7.01 6.56/6.14 Sharp JX9612 6 MB/22 MB 600/600 12/N/A өө 
Xante Corp. Accel-a-Writer8200°* $7990/48 MB 7.23/6.71 7.71/7.06 Canon LBP-BXII 12 MB/64 МВ 12001200 16/МА шә 
t S Digital Equipment Corp. — DEClaser 5100 ' $1599/6 MB 6.25/4.44 6,67/8.77 Canon LBP-Ex 6 MB/66 МВ 600/600 BNA ae 
i Ш Epson America, Inc. ActionLaser 1600 $1199/4 MB 5.62/3,B4 5.48/7.74 Minolta 2 MB/64 MB 600/600 GINA we 
© (Л Fujitsu Computer Products — PrintPariner 8000 ' $1186/5 MB 5.41/4.59 2.58/7.00 Fujitsu 1 MB/9 MB 300/300 N/A ОЮ 
= < СА02417-В511 
6 al Kyocera Electronics, inc. Ecosys FS-1600A $2464/6 MB 6.36/5.75 5.79/6.54 Kyocera FS-1600 2 MB/66 МВ 600/1200 10/N/A өө 
Е 5 Mannesmann Tally Сор. — T9008 Laser '^ $1768/6 MB 5.70/4.51 5.51/6.37 TEC LB3500 2 MB/32 MB 600/600 N/A ee 
Т. б. NEC Technologies SuperScript 660i ' $999/6 MB 5.15/3.42 4.35/7.57 МЕС 660 2 МВ/50 MB 600/600 GNA Q/Opt. 
б € OMS, Inc. 1060 Print System ' $2399/8 MB 6.58/5.68 6.85/6.94 Minolta SP-10X 8 МВ/64 MB 600/600 TONJA еге 
Xante Corp. LaserPress 1200 '^ $7495/24 MB 4.B2/2 28 8.03/7.66 Toshiba ТМ-7270 24 MB/64 МВ 1200/1200 N/A ee 
Canon Computer BJC~4000 $399/64 KB 3.49/0,86 3.49/7.52 Canon BJC-4000 64 KB/64 KB 720/360 5/0.8 ою 
Systems, Inc. 
Canon Computer BJC-600e $549/60 KB 3.89/1.41 3.49/6.70 Canon BJC-600e 60 KB/60 KB 720/360 ah OO 
Systems, Inc. 
Digital Equipment Corp. cotorwriter 1206 2 $355/128 KB 3.55/2.06 3.31/8.33 Olivetti JP.360 128 KB/128 KB 300/300 2/0.3 ОЮ 
Digital Equipment Corp. colorwriter 520іс 2 $449/128 КВ 4.06/4.06 4.01/7.81 Olivetti JP450 128 KB/384 KB 300/300 5/0.3 ою 
Epson Amenica, Inc. Stylus Color ink Jet $699/64 KB 4.06/1.83 5.10/8.04 Seiko Epson 64 KB/64 KB 720/720 2-3/3-6 ое 
Proprietary 
Lexmark Intemational, Inc. ExecJatlic® $379/21 KB 4.03/1.98 3.73/7.26 Lexmark 4076-02C 21 KB/1 MB 300/300 3/25-7min. ОЮ 
per page 
à BS галоп, Inc. Phaser 140 $2091/12 MB 4.31/0.82 5.34/8.00 Canon 4686 8 MB/24 MB 360/360 2Л e» 
Hewlett-Packard Co. Color LaserJet $7604/12 MB 5.12/4.28 4.11/7.06 Konica C3100A 8 MB/72 MB 300/300 10/2 өө 
OMS, Inc. magicolor Laser 58999/28 MB 5.23291 6.73/7.23 Hitachi SL-E 12 МВ/64 MB 600/600 8/2 ше 
Printer 
Tektronix, Inc. Phaser 540" $10,785/ 4.58/1.87 5.85/5.91 KME 4676 20 MB/52 MB 600/600 14/3.5 өө 
32 MB 
p Corp. a Color Laser $9444/24 MB 5,73/3.72 6.88/6.71 Hitachi 12MB/48 MB 1200/300 12/3 ea 


= BYTE Best. ® =уеѕ; 0 = по; МА = not applicable. 
' Comes with Hewlett-Packard PCL5 emulation. 
2 Comes with Hewlett-Packard DeskJet 500/500С/550С emulation. 
3 Comes with Hewlett-Packard PCL5C emulation. 


All printers provide a Centronics parallel port. 
4 Comes with Hewtett-Packard PCL4 emulation. 
5 Optional Hewlett-Packard DeskJet 500/500C/550C emulation. 


COLOR LASER 
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ШІ ai ТЕ | mT? 


li] Pay? "Oh Nate ү 


ШІ oy 9) 


Dataproducts' Typhoon 8 is the Leave your network printing So get up to speed. 
ultimate desktop printer. With problems behind. At $5,199, we've broken the price 
stunning, typeset-quality 1200 dpi The Typhoon 8's patented Virtual barrier to the next level of 


resolution, full-bleed 11" x 17" Printer Technology (VPT 
imaging, Adobe | 

PostScript? Level 2, 
PCL 5 and camera- 
ready faxing, the 
Typhoon 8 takes laser 
printing to incredible 
new heights. 


™) 


printing, Call us today for the 
handles multiple ultimate in printing performance. 


protocols and | 

provides 1-800-980-03 74 
custom settings Ask for free print samples! 
for up to 64 


users on your P Dataproducts 


network! 


Taking your printing needs by storm 


© 1995 Dataproducts Corporation. Dataproducts and Dataproducts with its associated logomark are registered trademarks 


and Typhoon and VPT are trademarks of Dataproducts Corp. PostScript is a registered trademark of Adobe Systems Inc. 
Circle 72 on Inquiry Card (RESELLERS: 73). 


ROLL 


VENDOR 
Appie Computer, Inc. 


Canon Computer Systems, Inc. 
Dataproducts Corp. 

Digital Equipment Corp. 
Hewlett-Packard Co. 


BD kyocera Electronics, Inc. 


н 
Ш 
0 
6 
ші 
2 
À 
n 
© 
" 
ie 
ь 


Ss Lexmark International, inc. 


QMS, Inc, 


11- 


Texas Instruments 


Xante Сог. 


$ Digital Equipment Corp. 


Epson America, inc. 


Fujitsu Computer Products 


‘Kyocera Electronics, inc. 


TO 10- 
PPM LASER 


Mannesmann Tally Corp. 


G- 


Canon Computer Systems, Inc. 
Canon Computer Systems, Inc. 
Digital Equipment Corp. 
Digital Equipment Corp. 


Epson America, Inc. 


COLOR 
INK-JET 


Lexmark Internaflonal, Ine. 


SB Tektronix, Inc. 


Hewlett-Packard Co. 


QMS, Ino. 


Tektronix, Inc. 


А xerox Corp. 


COLOR LASER 


CALL 


MODEL 


LBP-1260 

Typhoon 20! 

DEClaser 3500 "23 
LaserJet 4MV 

Ecosys FS-3600A 
Optra Rx ™ 

QMS 1660 Print System ' 
microLaser PowerPro ' 


Accal-a-Writer 8200 '“ 


DEClaser 5100 ' 


ActionLaser 1600 


PrintPartner 8000 ' 
Ecosys FS-1600A 

T9008 Laser Printer '* 
SuperScript 660i ' 

QMS 1060 Print System ' 


LaserPress 1200 '4 


BJC-4000 
В.С-800е 
colorwriter 120ic * 
colorwriter 520ic 2 


Stylus Color Ink Jet Printer 


ExecJet Ile * 


Phaser 140 


Color LaserJet 
magicolor Laser Printer "2 


Phaser 540 ' 


OF 


MTBF/ 
MONTHLY DUTY CYCLE 
(PAGES) 


N/A/37,500 
N/A/20,000 
N/A/50,000 
М/А/20,000 
М/А/35,000 
N/A/50,000 
N/A/40,000 
3000 hours /35,000 
М/А/10,000 


N/A/10,000 


N/A/20,000 


4000 hours/11,000 


4000 hours/3000 
N/A/25,000 

3000 hours/20,000 
N/A/2500 

3000 hours/10,000 


N/A/5000 


МАЛГА 
NAINA 
N/A/1000 
М/А/1000 


4000 hours/WA 


М/А/2000 


12,000 copies/3400 color 


М/А/15,000 
3000/5000 


М/А/20,000 


4900 Color Laser Printer’ N/A/15,000 


= BYTE Best. 6 yes; О = по; N/A = not applicable. 
' Comes with Hewlett-Packard PCL5 emulation. 
* Comes with Hewlett-Packard DeskJet 500/500C/550C emulation. 
з Comes with Hewlett-Packard PCL5C emulation. 


RS-232/ 
RS-422A 


60 


ФО 


O/O 


eK 


INTERFACES 

5051 ETHERNET/ 
LOCALTALK/ 
TOKEN RING 

E өө) 

о Opt/OptJO 

a Opt/@/Opt. 

о оруео 

O 9/0/Opt. 

о OptJOptL/Opt. 

О OptJOptJOpt. 

e Opt/@/Opt. 

© Ор!/®/О 

© OpUe/O 

O Opt/6/O 

Ба queo 

O OptJOptJO 

o OptJOptJOpt. 

O Opt/Opt/Opt. 

О OJOIO 

9 OptJ@/Opt. 

e %/ө/> 

O өөө] 

O: еее 

O еее; 

Q еее 

О ө Дә] 

о ооо 
Орі/ө/:2 


о Opt/Opt/Opt. 


ә Opt/G/Opt. 
о OptJOptJOpt. 
о Opt/@/Opt. 


All printers provide a Centronics parallel port. 


“ Comes with Hewlett-Packard PCL4 emulation. 
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PRINTERS 


HPGL 


ооо о о 


О 


5 Optional Hewlett-Packard DeskJet 500/500С/550С emulation. 


TESTED 


POLS 
POSTSCRIPT 
LEVEL 1/ 
LEVEL 2 


Ole 
Ole 
Oe 
oe 
0/6 
e2 
ee 
өө 
Оё 


Oe 


ОЮ 


еге 


MAXIMUM 
NUMBER OF 
INPUT TRAYS 
4 


3 


LEGAL 
(8.5 x 
14 ІК.) 


Opt. 


LaserWriter 16/600 PS ' 


SUPPORTED PAPER SIZES 


M 
(8.26 x 
11.69 IN.) 


Opt. 


85 
(7.17 x 
0,12 ІК.) 


e 
e 
е 
о 


ЕХ * © 


© Q 


ө о e 


O O e 


O O O о 


EXECUTIVE TABLOID 


(1.25 x 
10.5 IN.) 
e 


E ? M ° 


(11 x 
17 ІК.) 


Q 


Q 


о O 


о 


е ооо об о 


O O о e 


ENVELOPE/ 
OHP FILM/ 
ADHESIVE- 
BACKED LABELS 


ә/е/> 
9/0/06 
өөө 
Opt/e/e 


зге 


с Te | 


6/6/6 


010/0 
Opt 70/8 
өөө 
6/6/0 
Opt/e/e 


O/e/e 


0/6/5 
e/eo 
6/06) 
өөө 


ЕДД, 


е/е/ө 


өөө 


* Warranty: Р = parts; 1. = labor; RC = freight to repair center. 


DIMENSIONS 
IN INCHES 
(W x D x H) 


16.7 x 16.9 x 12.1 
17 x 18x 12 

20.5 x 21.5 x 16 
14,4 x 18 x 10.5 
18.1 x 20.6 x 12.5 
13.6 x 13.8 x 9.7 
16.1 x 21.1x 13.1 
18x 23.2 x 11.8 
13x 14.4 x 12.8 


17.8x203x 117 


16.4 x 15.9 x 11.7 


145х18х9 


15.2 x 13.6 x 5.1 
13.8 x 13.8 x 9.7 
15.5 x 14.5 x 11.2 
14.6 x 14.1% 9.3 
182 x 19 x 14.3 


18,3x 17,9 x 8.3 


14.4 x 21 x 10 
16.1 x 18.7 x 15.7 
142 x 14.2 x 11 
18.2 x 20.1 x 8.1 


18.5x20.5x75 


11.1 x 14.3 x 10.6 


122 x 16.5 x 7.5 


24.4 x 14.8 x 19.3 
20.5 x 22.2 x 14.6 
27.4 x 19.5 x 18 


24 x 21.7 x 15 


WEIGHT 
(LBS.) 


40 
37 
75 
2B 
51 
24 


42 


7.9 
8.9 
83 
11. 


16 


11 


14.2 


117 


FCC CLASS/ 
OPERATING- 
NOISE LEVEL 
(DECIBELS) 


8/43 


8/48 


A43 


B/48 


B/47 


B/48 
В/50 
В/45 
B/48 
A/47 


А/52 


8/45 
В/45 
8/42 
В/45 


B/47 


B/45 


В/45 


В/52 


WARRANTY: * 
YEARS + 
COVERAGE 


1 PLRC 
2PL 
1 PL 
1PL 
1PL 
1PL 
1 PLAC 
1 PL 
1 PL 


1 PLAC 


ІРІ 


2PL 


1 PL 
ІРІ 
ІРІ. 
2 PLAC 
TPL 


1 PLRC 


2PL 
2 PL 
2 PL 
2р. 


2 PL 


2 PLRC 


1PLRC 


ІРІ 
1PL 
1 PLRC 


1PLRC 


INQUIRY 
PHONE TOLL-FREE PHONE NUMBER 
(408) 996-1010 (800) 538-9696 1346 
Call local Canon dealer (800) 848-4123 1347 
(703) 648-0930 (800) 980-0374 1348 
(508) 493-5111 (800) 777-4343 1349 
Са! local HP dealer (800) 752-0900 1350 
(908) 560-3400 (800) 232-6796 1351 
(606) 232-2000 (800) 891-0331 1352 
(205) 633-4300 (800) 523-2696 1353 
(512) 794-5970 (800) 848-3927 1354 
(205) 476-8189 (800) 826-8839 1355 
(508) 483-5111 (800) 777-4343 1356 
ҮЗ ДЕ ih (800) 289-3776 1357 
(408) 432-6333 (800) 626-4686 1358 
(908) 560-3400 (800) 232-6796 1359 
(206) 251-5524 (800) 843-1347 1350 
(508) 264-8000 (800) 632-4636 1361 
(205) 633-4300 (800) 523-2696 1362 
(205) 476-8189 (800) 926-8839 1363 
Call local Canon dealer (800) 848-4123 1364 
Сай local Canon dealer (600) 848-4123 1365 
(508) 493-5111 (800) 777-4343 1366 
(508) 493-5111 (800) 777-4343 1367 
(310) 782-0770 (800) 289-3776 1368 

ext. 3000 

(606) 232-2000 (800) 438-2468 1369 
(502) 682-7377 (800) 682-7377 1370 
Call юсаі HP dealer (800) 752-0900 1371 
(205) 633-4300 (800) 523-2696 1372 
(503) 682-7377 (800) 682-7377 1373 
(716) 256-4446 (800) 349-3759 1374 
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Only one magazine has been taking readers 
to the front lines of the microcomputing 


revolution since its inception almost two 


decades ago—BYTE! 


Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you'll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 


including: 


© Kernighan and Ritchie on С 
9 Stroustrop оп С++ 
9 Seminal pieces by Wozniak 


® Articles covering the most important 
operating systems developments 


* BYTE Awards from 1989-1992 


THE WORLDWIDE COMPUTING AUTHORITY 


onthe _ 
Leading Edge 


JAY RANADE / ALAN NASH editors 


524,9 (Paperback) 


* First-announcement product advertisements 


You won't want to miss this invaluable new “best of" collection. Of course, all the bits of 
microcomputing's most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of BYTE. 


Available at your local bookstore 
or call toll-free 1-800-822-8158 


2) 
ІШ McGRAW-HILL, INC. 


ay "Oa ete TU Lets. admo ра 
А IT ; s ГУ С, 
DESERTUS Ve 


53 
4 
1 
* 
Е 
2 
ы 
4, 
а 


E 
m 
“. 
Д 
3 
Я 
/ 

" 

' 

, 

4 
7° 

ES . 

; 


[à 

U 

t 

^ 

(4 
* 
MAT 

mas 

А 


“ 
L 
г 


oy “+ 
/ > 


Coldlire: A Hot Architecture 


This new implementation renews а 


proven embedded architecture 


JOE CIRCELLO 


МЕ: 68000 family of microprocessors has 
served both the computer and the embedded mar- 
kets well. Now the PowerPC has created an opportunity for 
the 68000 family to refocus entirely on embedded sys- 
tems, making it possible to redefine the architecture to 
achieve dramatic improvements in both cost and perfor- 
mance relative to the older 68000-family designs. A new 
architecture, called ColdFire, is the result of such a refo- 
cus and represents an approach targeted at the emerging 
needs of advanced consumer-electronics applications. 

ColdFire’s designers set several requirements for the 
architecture they would create for this new class of cost- 
sensitive embedded applications. Obviously, they 
demanded a low-cost architecture, most of which they 
achieved by using a small core size. A small die also let 
them integrate on-chip memories, system modules, and 
peripherals cost-effectively. ColdFire offers abundant 
processing power, so it can tackle computer-intensive 
jobs while consuming relatively little electrical power. 

Finally, ColdFire employs a high-density ISA (in- 
struction-set architecture), especially important because in 
many embedded systems the memory subsystem’s cost far 
exceeds the processor’s cost. A high-density ISA mini- 
mizes the application’s storage requirements, which thus 
reduces overall system cost. The original 68000 processor 
ISA provided the starting point for ColdFire’s ISA. Like 
the 68000 ISA, ColdFire defines a variable-length ISA 
to achieve optimum code density. This is accomplished in 
a RISC-based implementation that provides a very efficient 
silicon design. 


Changes in Instruction 

Other important changes were made to the 68000 ISA 
instruction set while still maintaining the original pro- 
gramming model. Certain operations had either reduced 
support or were eliminated, which makes for a simpler and 
smaller core. Examples of the changes to the instruction set 
are reduced support for byte- and word-size operands, 
reduced support for RMW (read-modify-write) instruc- 
tions, and removal of instructions used primarily by desk- 
top applications, such as the trap on overflow exception, 
and BCD (binary-coded decimal) arithmetic. 

Let’s look at these changes in more detail: For byte- 
and word-size operands, the instructions supporting arith- 
metic and logical operations were removed. However, 
ColdFire keeps those op codes performing simple 
assignments (e.g., move) and the Test and Clear func- 


tions. While support for RMW operations was reduced, 
ColdFire retains the op codes performing arithmetic and 
logical functions using a program-visible register and 
memory. A number of instructions, including those 
involving BCD operands, rotate op codes, and integer 
divides, were simply deleted. The Divide instruction was 
eliminated because the transistor count needed to support 
these op codes could not be justified. A software Divide 
routine has been developed that actually uses less machine 
cycles than does the 68000 for most operands. 

A number of extensions were made to the original 68000 
ISA when the 68020 microprocessor was introduced. The 
ColdFire architecture implements several important 
instructions from these additions, including a 32- by 32-bit 


E Processor Block Diagram 


ColdFire Processor ^ | 


IFP 
| 
| 


instruction ас idress 
generatio: 
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integer multiply that produces a 32-bit result, a complete set of reg- 
ister sign-extension instructions, scale factors (x1, x2, x4) for in- 
dexed addressing modes, and multiple-word NOP (No Operation) 
instructions. Compilers use the latter to remove branch instructions. 


Taking Exception 

In addition to these areas of instruction-set simplification, the 
ColdFire exception processing model is streamlined. The archi- 
tecture defines a single 8-byte frame created for all exception 
types on a self-aligning sys- 
tem stack (i.e., the stack 
pointer automatically com- 
pensates for misaligned data 
before creating an excep- 
tion frame). After ColdFire 
creates the stack frame, it 
fetches an exception vector 
from a 1024-byte table that 
defines the location of the 
first instruction of the ser- 
vice routine. Thus, the pro- 
cessing of system calls and 
external interrupts remains 
exactly compatible with 
previous 68000-family de- 
signs. As a result of these 
simplifications, exception processing times are very fast. For 
most exceptions, the time from the faulting instruction until the 
first instruction in the service routine is a mere 12 cycles. 

The resulting ColdFire ISA then represents a balance between 
the core size and code expansion, while retaining the 68000-fam- 
ily programming model with its powerful set of basic addressing 
modes. The static size of embedded applications in the ColdFire ISA 
is typically 20 percent to 40 percent less than fixed-length instruction 
sets. In relation to its predecessor, the ColdFire ISA produces object 
images that are considerably smaller than 68000 object images, 
but not as compact as objects targeted for the 68040. 


6 | 


Process technology 0.8 у 
| | 3.3 V, DLM 


16.67 


Frequency (MHz) — 


Extemal bus (bits) 16 
Performance 


Dhrystone MIPS 21 


A Tale of Two Pipelines 

The hardware implementation of the ColdFire architecture uses 
a synthesis-driven, tools-based design philosophy. This allows the 
addition of optional hardware modules that provide custom func- 
tions and tune the processor’s performance. It also provides 
design independence across different process technologies that tar- 
get a range of operating frequencies and voltages. Finally, this 
approach also produces quick design cycles. 

Two decoupled pipelines implement the ColdFire processor 
соге: an ТЕР (Instruction Fetch Pipeline) and an OEP (Орегапа 
Execution Pipeline). A 12-byte FIFO (first-in/first-out) instruc- 
tion buffer decouples the two pipelines (see the figure "Cold- 
Fire Processor Block Diagram”). Note that the core features a 
non-Harvard implementation to minimize die size and bus com- 
plexity. Studies indicate a full Harvard architecture provides 
only a minimal improvement in performance. 

As the figure shows, the IFP itself consists of two stages, an 
IAG (Instruction Address Generation) stage and an IC (Instruc- 
tion Fetch Cycle) stage. The OEP also consists of two stages, 
each of which can perform multiple functions, depending on the 
instruction type. The first stage of the OEP is the DSOC (De- 
code and Select/Operand Fetch Cycle), and the second stage is the 
operand AGEX (Address Generation/Execute Cycle). 

The IFP calculates the next instruction address and then fetches 
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32 bits of instruction data using the single-cycle processor/memory 
bus. Typically, the processor is connected to an on-chip memory, 
either in the form of a RAM/ROM structure or a unified cache. As 
the fetched instruction enters the processor, itis loaded into the FIFO 
instruction buffer. If the OEP is waiting for instruction data, the 
prefetched instruction is also gated directly into its instruction reg- 
isters. The connection between the two pipelines is a 48-bit interface, 
a ColdFire instruction' s maximum size. The ColdFire architecture’s 
variable-length instructions include a 16-bit op code, an optional 16- 
bit extension word 1, and an 
optional 16-bit extension 
word 2. The IFP connected 


050401 COLDFIRE to the FIFO instruction buffer 

provides a very efficient 
ds 5 mechanism for loading the 
3.3 V, TLM 3.3 V, TLM 


variable-length ColdFire in- 
structions into the OEP with 
a minimum of idle cycles. 

The OEP is based on the 
traditional RISC compute 
engine structure with a dual 
read-ported register file feed- 
ing an ALU. Register-to- 
register instructions are 
executed in a single pipeline 
cycle with the operands 
fetched during the OC (Operand Fetch Cycle) phase of the OEP 
pipeline, and the actual execution is performed in the EX (exe- 
cute) phase of the OEP pipeline. 

The ColdFire ISA is not a pure load/store architecture, so there 
are numerous compound instructions that combine a load oper- 
ation with some type of arithmetic or logical operation. These 
“embedded-load” instructions essentially pass through the OEP 
twice. This type of instruction begins by selecting the components 
needed to form the operand address in the DS (decode and select) 
phase of the OEP’s first stage. Next, the ALU sums the compo- 
nents to form the operand address during the AG (address gen- 
eration) phase in the pipeline's second stage. During the third 
cycle, memory is read and the desired operand returned to the core. 
At the same time, any required register operand is fetched during 
the OC phase in the OEP pipeline. Finally, the instruction is 
actually executed in the ALU during the EX phase in the OEP 
pipeline. Register store operations perform both functions (DS + 
OC, and AG 4 EX) simultaneously in each stage of the OEP to 
execute the instruction in a single cycle. 

The results of the ColdFire design can be seen in the table above. 
It compares today’s 68000 design (the 68ECO000), the latest 68040 
design, and a possible ColdFirc implementation. The ColdFire 
architecture provides 68040 levels of performance at a given fre- 
quency in a core size smaller than the original 68000 design. The 
RISC-based implementation approach provides higher operating fre- 
quencies while still maintaining the advantages of a variable-length 
ISA. For cost-driven embedded systems, this variable-length ISA 
can provide substantial benefits over a fixed-length approach. 
Additionally, this new architecture maintains compatibility with the 
substantial 68000-family embedded development tool sets and 
preserves the knowledge base of engineers and programmers. B 


Joe Circello is an advanced microprocessor architect for Motorola's 
High Performance Embedded Systems Division. You can reach him 
on the Internet at circello@oakhill.sps.mot.com or on BIX c/o 
“editors.” 
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NetWare 4.1 Forges Ahead 


More capable and less expensive 
than version 4.0, 4.1 is the version 
Novell hopes will finally lure you 


away from NetWare 3.xx 


BARRY NANCE 


ome customers who bought version 4.0 of Net- 
® Ware felt like beta testers. The NOS (network 

operating system) was incomplete and not as 
reliable as they’d have liked it to be. In December 1994, 
Novell announced NetWare 4.1. CD-ROM shipments be- 
gan in January, and floppy disk shipments began in late 
February. Novell expects the NOS market to migrate 
quickly to NetWare 4.1. 

To encourage that migration, Novell has set the price of 
NetWare 4.1 at 3.xx levels. In response to complaints 
about the coarse granularity of NetWare’s licensing 
scheme, Novell now lets you combine, for instance, a 
150-user license and a 25-user license to additively create 
a 175-user installation of NetWare. Novell also announced 
that purchasers of SFT III (System Fault Tolerant) Net- 
Ware will get version 4.1 for free, including the SFT Ш 
add-on component for version 4.1. (NetWare 4.1 incor- 
porates SFT ІП, but the functions are disabled. You use а 
license disk to enable SFT III.) 

Strong competition from Microsoft’s NT Server 3.5 
and IBM’s LAN Server 4.0 may steal some of NetWare 
4.l's thunder, but it’s a robust and reliable product. It fea- 
tures NDS (NetWare Directory Services), integrated mes- 
saging in the form of an integrated multimail-protocol 
MHS, multiprotocol routing, network management, se- 
curity, and the usual file- and printer-sharing services. 

Additionally, version 4.1 includes several important 
functions for large, mission-critical LANs: the use of 
TCP/IP or IPX for transmitting file service packets, NLSP 
(NetWare Link Services Protocol), NetWare for Macin- 
tosh, and new VLMs (virtual loadable modules) for the 
client workstations. Version 4.] also includes support for 
NetWare for OS/2 and for mirroring file servers using 
the SFT III technology. 


NetWare's Unique Architecture 

Version 4.1 behaves much the same as earlier versions 
of NetWare. For better or worse, it carries in its basic ar- 
chitecture the legacy of the original NetWare developed in 
the early 1980s. NetWare 4.1, like earlier versions of 
Novell's server-based network software, is a tightly inte- 
grated combination of OS and NOS—you can't install 
one component without the other. This architectural foun- 


dation is the single biggest distinction between NetWare 
and its competitors, which offer a separate OS environment 
on the file server. The wealth of features in NetWare 4.1 
notwithstanding, the unique architecture of NetWare re- 
mains both its greatest strength and biggest shortcoming. 
Like earlier versions, NetWare 4.1 doesn't offer vir- 
tual memory (i.e., overcommitment of memory through the 
use of a disk file for swapping or paging). Version 4.1 
also doesn't offer the sort of crash protection that NT and 
OS/2 do, nor does it offer preemptive multitasking. To 
its credit, NetWare 4.1 can run NLMs (NetWare load- 
able modules) in ring 3 or ring 0 (as could version 4.0). 
Furthermore, it can dynamically load and unload device 
drivers, a feature most OSes and environments lack. 
Novell's programmers have optimized NetWare for file 
and printer sharing. NLM-based SQL servers are avail- 
able—from Oracle, Sybase, and many others—but LAN ad- 
ministrators know that running NLMs on a NetWare server 
can sometimes be risky. NLMs can achieve outstanding 
performance because NetWare can service client requests 


іп remarkably few in- — 
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a data formatter. Un- 
less you master the 
arcane art of devel- 
oping NLMs, you 
will not be able to run custom-written software on the file 
server. NetWare is an excellent file- and printer-sharing en- 
vironment, but NT Server and LAN Server are better ap- 
plication server environments. Novell acknowledges this 
fact, and it therefore plans to unify the file-serving and rout- 
ing capabilities of NetWare with the application-serving 
strengths of UnixWare to create what will be an all-pur- 
pose “SuperNOS.” 


Working with Version 4.1 
NetWare 4.1 is bigger than previous versions. Novell 
claims it requires an absolute minimum of 8 MB of RAM 
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in the server. Of course, a file server is often a good place to in- 
stall lots of RAM, and you shouldn't skimp on RAM—it tends to 
help the server perform faster. However, NetWare 4.1 will install 
оп ап 8-МВ machine if you do some of the installation tasks by 
hand. The installation program plus 4.1 itself consume close to 8 
MB, so you might not be able to complete the installation on an 
8-МВ machine. 

NDS is more than just a replacement for the bindery files in 
which earlier versions of NetWare stored log-on accounts, pass- 
words, server names, and other administrative data. While the 
bindery files were a keyed, hierarchical set of named properties 
and their values, NDS is a distributed, pseudorelational database 
of network administrative data that can replicate among version 
4.1 servers іп a multiserver enterprise. 

NDS treats all network resources as tree-structured objects in 
the distributed NDS database. Network managers run NetAd- 
min on DOS workstations or NetWare Administrator on Windows 
or OS/2 workstations to make changes to the network configu- 
ration (NetAdmin doesn’t yet run on NT workstations). Note 
that NDS uses a period to denote levels of the NDS tree. Before 
you upgrade to NetWare 4.1, you'll want to identify and change 
any log-on account names that contain periods. 

Many NetWare-compliant utilities and network extensions 
use the older bindery APIs. Until third-party utility vendors and 
Novell itself replace their bindery API calls with NDS API calls, 
Novell will provide bindery emulation. This is an insulating layer 
of functions that internally translate bindery АРІ calls (e.g., Set- 
PropertyValue()) to their NDS equivalents. Unfortunately, 
the bindery emulation in version 4.1 still isn't perfect. 


A Few Gotchas 

NetWare NFS is an example of a network extension that relies on 
bindery emulation. А forthcoming version will support NDS na- 
tively. Until that happens, however, be aware that the NetWare 
NFS for version 3.11 of NetWare doesn't work well with NetWare 
4.175 bindery emulation. In particular, on a LAN already run- 
ning NFS, the 4.1 migration process loses NFS properties for 
files and directories. 

Granting all rights to a directory (via NWAdmin, Syscon, or 
NetAdmin) for a log-on account causes NFS to report that the di- 
rectory is owned by the dummy account NFSAdmin and has 
readable-by-anyone NFS properties (i.e., RWXR-XR-X). If you 
use a Unix command to set a directory's rights to readable- 
writable-executable for a single log-on account, NetWare re- 
ports that members of the Everyone group have read access to the 
directory. If you use NetWare NFS, you'll want to obtain the 
new version of it before installing version 4.1. 

VLM clients can also support connections to both 3.xx and 
4.1 servers in bindery emulation mode. Be careful about VLMs, 
however. VLM client software behaves somewhat differently 
from the earlier NETX software. Performing a CD (change di- 
rectory) command in a DOS session under Windows on a Net- 
Ware LAN causes all DOS sessions to change to the new direc- 
tory. Under NETX, DOS sessions retain their individual current 
directories. 

You can add 3.xx servers to a 4.1 NDS tree, which allows 
client workstations easier access to the 3.11 servers. Attaching to 
a 3.xx server by simply mapping its volumes is still possible, 
too. A utility called NetSync, which integrates your 3.xx servers 
with NDS, is a standard part of version 4.1. However, you 
shouldn't run NetSync until you're ready for your 4.1 primary 
server to assume full responsibility for the bindery files in the 3.xx 
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servers. The 3.xx servers become irrevocable slaves to the 4.1 
NDS once you've run NetSync. 

NetWare 4.1 (as did version 4.0) offers disk block suballoca- 
tion and on-the-fly file compression. You can enable both sub- 
allocation and compression on an upgraded 3.11 server simply by 
loading Install after you have completed the upgrade. Select 
Maintenance/Selective Install/ Volumes Options and then the 
volume you wish to modify. Move down to the block suballoca- 
tion and compression fields and turn them on. The only thing 
you can't change with an in-place upgrade is the block size. To 
change this, you must make a backup copy of the volume, delete 
it, re-create it with the new features, and restore the data. 

If you have 4.0x NetWare servers on your LAN, be aware that 
Novell made significant enhancements and changes to the NDS 
file structures. Make sure that the server with the primary NDS 
replica remains 4.0x until you upgrade all the existing secondary 
replicas on 4.0x servers to NetWare 4.1. As a last step, upgrade 
the primary server to version 4.1. If you upgrade the server con- 
taining the primary NDS image first, you'll likely have prob- 
lems with Directory Services on all the 4.0x servers because they 
don't recognize the new 4.1 NDS formats. 


Other Enhancements 

The new link state router for IPX, NLSP, helps IPX use WAN 
links wisely and frugally. NLSP is based on a routing strategy 
termed OSPF (Open Shortest Path First), which overcomes the 
limitations and high WAN traffic of the older RIP (Routing In- 
formation Protocol) and SAP (Service Advertising Protocol). 
NLSP is faster than RIP at determining alternate routing paths be- 
tween servers and networks. It supports SNMP, balances routing 
loads across multiple paths, and causes much less WAN traffic 
than RIP. NLSP acts as a superset of RIP, accommodating mixed 
RIP/SAP and NLSP traffic on the same network. 

Security, always one of NetWare's strongest features, is even 
better in version 4.1. Novell has submitted version 4.1 to the 
government for C-2 level certification at the "Red Book" (1.е., en- 
tire network) level (for comparison, NT Server is certifiable only 
at the “Orange Book,” or single-node, level). Version 4.1 uses 
RSA public-key encryption and packet signatures to enhance 
LAN security. 

If you'd like to see the NetWare 4.1 manuals before buying the 

product, they and the DynaText viewer are on ftp.novell.com, 
ftp.netcom.com, and various Novell mirror sites. Novell also 
maintains www.netware.com, a somewhat new Web server for 
а cases qa; NetWare-specific informa- 
‘Ne Novel Тар ue S IUE. == боп. 
“PROVO, UT. ту; s s ne А aon NetWare 4.1’s benefits 
jS ems E е FT are most obvious on LANs 
“fax: (801) аа, 429 DE with more than 250 log-on 
ЖКА: 3449 оп: ташу c Card. ; accounts or more than eight 
: "0275 file servers, Earlier versions 
of NetWare ар сш t шарак. ا‎ LANs without a lot of 
fiddling to keep the maximum number of connections or maxi- 
mum attached servers below the system limits that version 3.xx 
imposed. Large organizations that are straining against the 3.xx 
limits—and the hassles of multiserver administration—will find 
considerable relief in version 4.1. Ш 
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Adding Apple Events to 
Your Mac Application: Part | 


Adding basic high-level event functions 
to your program makes it communicate 


with other applications 


TOM THOMPSON 


ne of the most-hidden features of the System 7 
Mac OS is its built-in messaging subsystem. This 
subsystem, which is called IAC (Interapplication Com- 
munication), enables applications to obtain information 
from other applications or control them, even launching or 
halting them if necessary to perform a requested operation. 
Scripting languages such as AppleScript or UserLand 
Software’s Frontier perform automated tasks by using 
IAC to steer such applications through their paces. How- 
ever, LAC is not limited to applications. Component soft- 
ware such as OpenDoc parts uses ТАС to communicate and 
act on a document. 

If LAC is so cool, why haven’t we seen more of it? One 
reason is because IAC's strength lies in its ability to op- 
erate smoothly behind the scenes. For example, let's say 
you drag and drop several JPEG image files on Adobe 
Photoshop 3.0's application icon. Photoshop automati- 
cally launches and displays all the files’ contents, each 
in a separate window. What happened was that the Mac 
Finder translated your actions into an IAC message that 
told Photoshop to open the chosen files. You'll never see 
any evidence of IAC on-screen, but every time you drop 
and drag or use a script, it's ТАС that makes it possible. 

The other reason we haven't seen more of IAC is the 
paucity of information on how to implement it. Note that 
I didn't say a lack of information. In 
fact, Addison-Wesley has published 
the volume /nside Macintosh: Interap- 
plication Communication, which at 
nearly 1000 pages is the ultimate body 
of information on IAC. However, it is 
only a reference document, which may 
make it difficult for the aspiring Mac 
programmer to get a complete picture 
of IAC. 

What we'll do this month is discuss 
the purpose of Apple Events and de- 
scribe a little of their structure. We'll 
also start showing you how to imple- 
ment several basic IAC functions in 
your application. What we don't fin- 


break; 


break; 


case updateEvt: 
gwhichWindow = (WindowPtr) gmyEvent.message; 


case kHighLevelEvent: 


default: 


break; 
| // end switch gmyEvent.what 


month. The basic understanding these columns provide 
should let you make sense of the reference material. You 
will then be able to add all the capabilities you need to 
make your Mac application a good neighbor to other ap- 
plications—and thus of value to your customer. 


The Apple Event 

Apple's method for providing access to the Mac OS's 
IAC mechanism is ingenious. The company defined a 
new event type that passes IAC messages to and from a 
program. Because Mac applications already use an event 
loop to acquire and respond to low-level events posted 
by the OS (e.g., window updates, keystrokes, and mouse- 
clicks), a programmer need only add some code to this 
event loop to field this new event type. These new events 
are termed high-level events, because the messages that 
they pass require the application to perform more complex 
operations than what's necessary to handle low-level 
events. 

A high-level event that complies with the AEIMP (Ap- 
ple Event Interprocess Messaging Protocol) is called an 
Apple Event. While it's possible to pass any sort of data 
structure through IAC, Apple Events are described in a 
document called the Apple Event Registry: Standard 
Suites, which is available from Apple. This registry lists 
the structure and content of certain types of Apple Events, 
which you can use to implement IAC support. By using the 
message formats described in the registry, you guaran- 
tee that your application will respond appropriately to ex- 
isting and future applications (or components). 

So, what is an Apple Event? It's a data structure that de- 
scribes the high-level event's type, plus additional infor- 
mation that frames a request or returns data in response to 
a request. Put another way, it's a structure composed of a 


Section of an event loop modified to catch Apple Events and the 
function to dispatch them. 


// Update the window 
| 


// Handle Apple Event | 
Do. High, Level(&gmyEvent):; 


void Do High. Level (EventRecord *AERecord) 


AEProcessAppleEvent(AERecord) ; 
| // end Do High Level() 


ish this month we'll complete ВЕ] 
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An Apple Event's Data Structures 


- Data type Apple Event 


Event class attribute 


,T- 
' tite 4%: 


Event ID attribute 


% senmtor 


Target application attribute 


|| Data: Alias record for filename 
1 ШҮҮ (file по. 2) 
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The organization of a required Apple Event. it's composed as a list of descrip- 
tors (i.e., data structures). The Event class and ID identify this event as an 
Open Documents Apple Event, targeted at an application whose creator is 
“BYTE.” The remaining descriptors are data parameters that contain the file- 
names requested to be opened. 


nested list of structures that describes the characteristics of these 
structures ( hence the name descriptor). A descriptor might en- 
capsulate a response for data (e.g., a database query), or it might 
enclose the name of several files for an application to open (see 
the figure "An Apple Event's Data Structures"). 

Each Apple Event is composed of a class and an ID. An Apple 
Event's class describes the event's category or type, and the ID 
is a number that specifies a specific event within the class. Each 
event class is known as a suite, because these events are grouped 
by the type of operation they perform. For example, there are 
Apple Events for the Required suite, the Text suite, the Data- 
base suite, the Telephony suite, the Mail suite, and others. 

The Required suite of Apple Events defines four basic opera- 
tions every Mac application must respond to: Open Application, 
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Open Documents, Print Documents, and Quit 
Application. The Open Application event tells 
your application to perform basic setup chores 
(e.g., opening a new document window or, in a 
graphics program, allocating buffers and adjust- 
ing the color palette). Note that this is not the 
same thing as application initialization. Instead, 
it’s a way for the application to create a new doc- 
ument. 

The Open Documents event orders the appli- 
cation to open the specified files. The Print Doc- 
uments event has the application print the re- 
quested files. The Quit Application event, as its 
name implies, informs your application to stop 
running. Due to space limitations, we'll have 
room to describe how your application can re- 
ceive and respond to only two of these four Ap- 
ple Events: Open Application and Quit Appli- 
cation. We'll show you how this can be done in 
next month's column. 


Adding Required Events 

Adding support for Apple Events involves four 
steps. First, you must add the new event type to 
your main event loop. Second, you must provide 
the mechanism that directs these events to the 
appropriate handler functions. Third, you need 
to write the handlers that respond to these events. 
| Finally, you have to let the OS know that the ap- 
plication can handle high-level events. 

Step one involves modifying the main event 
loop code to look for the new event type, as 
shown in the code fragment in the listing. Note 
the use of the constant kHighLevelEvent, which 
is defined in the header file AppleEvents.h. When 
an Apple Event is detected, we call the function 
Do High Level() to process it. This function, 
which is also shown in the listing, simply passes 
the captured event structure onto the Mac OS 
call AEProcessAppleEvent(). 

AEProcessAppleEvent ( J, which is part of the 
Mac OS's Apple Event Manager, searches a dis- 
patch table to determine which of the handlers 
receives the event. The application 
builds this dispatch table when it is 
launched, and it contains entries for 
an event's class and type, along with 
a pointer to the corresponding han- 
dler function. If a matching entry is n 
found, the application’s handler is called. If there is no match, 
the Apple Event Manager searches the OS dispatch table and ei- 
ther finds a default handler or returns an error code. 

Next month, we’ll show you how to build the dispatch table and 
complete the rest of the steps required to add Apple Event func- 
tions to your application. 8 
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In Which Self Assurance Speaks Louder Than Wards 
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m Architect. 


As much as we'd like to have you buy i 
we'd rather have you try it cd 


If youre looking for a client/server software 
engineering tool that destroys the myth 
about low price meaning low functionality, 
wed like to send you 
an evaluation copy of 
System Architect?" You 
will receive the actual 
product, not a demo. 
Keep it for 30 days to 
see if it makes sense for 


developing your client/ 
System Architect ин ана 
supports the most Multiple 
popular OO Meth odologies 


methodologies 
including 
BOOCH 94, 
Coad/Yourdon c 
now available: 


ОМТ uo 


System Architect sim- 
plifies the development 
of client/server applica- 
tions by supporting 
OMT/Rumbaugh, 

" Yourdon/DeMarco, 
Gane & Sarson, Ward & Mellor (real-time), 

IDEE Coad/Yourdon, Shlaer/Mellor (OO), 

Booch, Information Engineering, SSADM IV 
and ER diagrams. To give you added flexi- 
bility, System Architect comes in either 


MS Windows®, NT® or OS/2 PM? versions. 


SA Schema Generator. 
For Most Popular RDBMs’: 
AS/400 “ OS/2 Database Mgr. 
ANSI SQL е Paradox • dBASE Ш 
PROGRESS • DB2 • Rdb (VAX) 


Informix * SQL Base 
* SQL Server * Interbase 
SYBASE * SYBASE 10 * Orade 
ХОВ • WATCOM 
Teradata * ODBC 


Rxcoedingty 
Customizable 
System Architect is the essence of unre- 
strained possibilities. It comes fully loaded 


All you pay for is shipping. Offer available іп U.S. and Canada only. 


with an integrated data dictionary that can be 
customized to your own particular needs. For 
instance, you can define up to 50 user objects. 
SA is easy to use and ready to produce results 
from day one. What are you waiting for? 


What Every 

Project Team Needs 
Team members can work concurrently on 
the network version of SA. They share the 
SA repository by locking diagram and 
data dictionary records and by using the 
check-in/check-out facility. Also available 
is forward and reverse engineering of 
C++. Moreover, SA is affordable enough 
for every project team member to use, 
not just a select few. Network security is 
also provided. 


What Else Is On 
Your Wish List? 
Here are the System Architect options now 


available: 


*SA Object Oriented Analysis & Design 
*SA Schema Generator 

*SA Screen Painter 

*SA Reverse Data Engineer 

“ЗА Project Documentation Facility- 
Windows only -— 
*SA/PowerBuilder Link- З 
Windows only Yes 
*SA/SQL Windows Link WINDOWS. 
(available from Gupta) 


If you want more information about any of 
these, just call us. Better yet, when you 
order an evaluation copy, well include the 
options you request. Then if you sull dont 
have what youre looking for, stay tuned, We 
may be working on it. 


Its Your Money 

A customizable model-based development 
tool used to cost more than most businesses 
could afford. Since 1988, we have proved 
repeatedly that low price and high perfor- 
mance need not be mutually exclusive. 
Today there are more than 50,000 users of 
System Architect worldwide. Which goes to 
show there are prudent people everywhere. 


Its Easy To Qualify 
For Ап Evaluation Copy 
Of System Architect. 


Just Call 800-752-5227, x 621. 
Or Fax Us At 212-571-5456. 


TN SYSTEM 
I ARCHITECT. 


Popkin Software & Systems, Inc. 
11 Park Place, New York, NY 10007 
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BYTE has compiled every major article written on network- 
ing from the January 1993 issue to the present on a 
multiple disk set. With easy-to-use search and g 
retrieve capabilities, this fully indexed text data- | 
base allows you to access valuable technology 
and product information from networking prod- 
uct reviews, features, news analysis, and technical 74 
columns from the pages of BYTE. All articles are writ- 

ten by BYTE's staff, contributors, and 
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Virtual LANs Get Real 


Switching technology lets 
companies quickly bring 
resources together to meet 


business challenges 


SALVATORE SALAMONE 


anagement guru Tom Peters, who jets across the 

country giving one-day seminars to Fortune 500 
executives at $1500 a pop, frequently talks about how to- 
morrow’s economy will revolve around innovative as- 
sembling of brain power. He notes that to meet customers’ 
demands, corporations must be able to quickly bring to- 
gether in-house knowledge on an ad hoc basis. Virtual 
LAN technology helps corporations do just that. 

In essence, virtual LANs allow companies to form 
workgroups on the fly. This approach not only lets users 
share network resources but also provides dedicated band- 
width to each group. This is accomplished without flood- 
ing other parts of the corporate network with broadcast 
traffic that's intended solely for other members of the 
same group. 

Virtual LANs are an outgrowth of switching technolo- 
gies (Ethernet and ATM) that are making their way into 
corporate networks. Early virtual LAN solutions came 
from switching hub vendors, such as Alantec, Chipcom, 
Lannet, and UB Networks. These solutions were followed 
by offerings from major internetworking vendors, such 
as 3Com, Bay Networks, Cabletron Systems, Cisco Sys- 
tems, Standard Microsystems, and 
Xyplex. 

All these vendors offer a way to 
take advantage of the port or packet- 
switching capabilities of their intelli- 
gent wiring hubs or switches so that 
users can be connected based on log- 
ical groupings rather than physical lo- 
cation within the company. For ex- 
ample, in a number of organizations, it 
probably makes sense to form a prod- 
uct development team that includes a 
systems engineer, a design engineer, a 
product marketing person, and some- 
one responsible for the financial man- 
agement of the project. 

This group of folks can be scattered 
throughout the organization, but they 
need to share information relevant to 
the project they are working on. In the 
past, to create such groupings, ad- 


PROS | 


* Allow quick 
formation of ad 
hoc workgroups 
built around 
specific projects 


е Reduce 

` broadcast traffic 
by limiting traffic 
to logical 
workgroups 


e Reduce 
administrative 
time needed to 
handle routine, 
but time- 
consuming and 
frequent, user 
moves, adds, 
and changes 


ministrators had to go into wiring closets and physically 
connect the users to the same LAN segment, which was 
fine if a group was permanent. However, in today's busi- 
ness environment, it's likely that such groups will be 
short-lived. 

That's where virtual LANs come in. Rather than mak- 
ing frequent trips into wiring closets and physically re- 
configuring the network at the hub by moving cables 
around, administrators can define and create groups in 
software by issuing commands from a central manage- 
ment console. 

To create virtual workgroups, you assign a dedicated 
portion of a hub's backplane bandwidth to each virtual 
LAN. Most switching hubs have high-bandwidth back- 
planes that support multiple, dedicated LAN segments. 
For example, with Lannet's LANswitch, you can define up 
to 255 virtual LANs (also with this hub, you can connect 
users to a ^global" virtual LAN). 

Once you assign a person to a workgroup, the traffic 
generated for the other members of the group is confined 
to that one portion of backplane bandwidth. This reduces 
congestion on other portions of a network because broad- 
cast packets generated within the group only reach the 
other members of that group. 

lf a company wants to create logical workgroups and 
contain each group's traffic to their respective group, vir- 
tual LANs are not necessary. They do, however, offer ad- 
vantages over alternatives. 

Consider what you can do without using virtual LANs. 
In traditional networks, you can segment at the network 
layer and use routers to control connectivity. Basically, 
you can assign users in an IP network to different IP sub- 
nets based on logical rather than physical groupings. In 
that way, two adjacent users on the 
same physical LAN segment may be 
members of different subnetworks, and 
traffic from one to the other must pass 
through a router even though they are 
physically "connected." 

With virtual LANS, traffic generated 
for members of one logical group must 
also get routed to another group to ex- 
change information. So in that sense, 
virtual LANs and a network where 
workgroups are synonymous with sub- 
networks (connected by routers) are 
similar. However, there are some major 
differences. 

First, with virtual LANs, specific 
types of connectivity among groups 
can be simplified by assigning users 
to more than one group. For example, 
you may have a number of admin- 
istratively defined groups (e.g., sales, 
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NAFTA Is 1,100 Pages Long. 
Indexicon Created An 
Index For It In 10 Minutes. 


СОЕ Spring '95 
April 24-27, 1995 Atlanta, Georgia USA 
Booth M5510 

Indexing used to be a long, difficult procedure. Not anymore. 
Introducing Indexicon—the first automatic indexing program, 
the first to understand the structures of the English language. 
At the click of the mouse, Indexicon reads through a 
document, locates key terms and phrases, and generates a 
back-of-the-book style at a rate of up to 50 pages per minute! 
If you're spending any amount of time manually indexing, 
Indexicon can pay for itself the first time you use it! 
Only $249.00. Call 1-800-943-0292 to order. 
(If not completely satisfied after 30 days, return for a full 
refund!) Plus, act now and get LexEDIT FREE! (A $50 value!) 
With LexEDIT you can tailor specific lexi- 
cons before you run the Indexicon program, 
for perfect indexes everytime! Available for 
Windows versions of MS Word 2.0, 6.0 and above, 


Word Perfect 6.0 and above. Call for other platforms. 


To index NAFTA, we used Indexicon for VVP/WIN on a 486/66 MHz. 
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marketing, and product development) where members of each 
group share resources, such as a CAD program or a shared data- 
base. You may also define “global” groups whose members have 
access to enterprise network resources, such as high-quality print- 
ers or an E-mail system. 

A second advantage of using virtual LANs instead of inter- 
connected subnetworks is that groups can be formed dynami- 
cally. You can easily move people in or out of a workgroup with, 
essentially, the click of a mouse at a management console. 

This capability is handy when forming new groups. It also 
saves a network administrator much time when handling changes 
on the network. In traditional networks, configuration changes oc- 
cur on a regular basis; U.S. businesses annually spend about $1.3 
billion moving, adding, and changing users on networks, ac- 
cording to DataPro. Some companies experience more frequent 
changes than others. For example, in the banking industry, typ- 
ically, 50 percent to 60 percent of the people change their loca- 
tion each year. With virtual LANs, the changes, as noted, are 
done at a management station, not by going into a wiring closet. 

Companies seeking to cut the administrative costs of handling 
moves, adds, and changes, as well as reaping other benefits offered 
by using virtual LANs, will likely choose intelligent switching 
hubs as the core of their networks. 

In the future, as corporate networks incorporate more ATM 
switching technology, companies will want to retain these same 
competitive advantages. To that end, the ATM Forum (a group of 
users and ATM product vendors) is developing a specification for 
ATM LAN emulation, which Jets users create virtual LANs that 
run over ATM backbone networks. LAN emulation-based vir- 
tual LANs will use ATM switched virtual circuits to carry traffic 
amongst members of administratively defined workgroups. 

ATM LAN emulation lets PCs on Ethernet and token-ring 
LANs connect with other LAN-attached PCs over ап АТМ net- 
work. LAN emulation is basically a way to make the ATM switch- 
ing transparent to the traditional LANs. In a practical sense, that 
means workstation adapter cards and their associated driver soft- 
ware does not have to change. Therefore, applications devel- 
oped to run over drivers, such as NDIS (Network Driver Interface 
Specification) and ODI (Open Data-Link Interface), can continue 
to be used. 

ATM LAN emulation involves two pieces of management 
software: LEC (LAN emulation client) and LES (LAN emula- 
tion server). The LEC acts as a proxy ATM end station for a 
LAN workstation and lets LAN clients connect to ATM back- 
bones; the LES resolves LAN MAC (media access control) ad- 
dresses with ATM addresses. Both pieces of software are re- 
quired to build high-speed, low-latency virtual LANs based on 
ATM technology. 

Once products that support ATM LAN emulation become 
available, this should provide a level of interoperability. What that 
means for corporations deploying virtual LANs is they will no 
longer be limited to a single vendor's hardware. 


Not a Panacea 

Virtual LANs certainly have some good points. There are, how- 
ever, some shortcomings that users should be aware of before 
implementing the technology. 

The most troubling thing about virtual LAN technology is 
that it is proprietary. Each hub vendor offers its own management 
system for defining, creating, and administering a virtual LAN 
environment. The virtual LAN portion of a hub vendor's man- 
agement system will not control another vendor's switching 
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Smart Connectivity does more than 
simpy get you from here to there. 


Қр ea 2 
Nae 
A 


SmarTerm offers smart emulation and TCP/IP connectivity 
choices for Windows, 32-bit Windows, and DOS. SmarTerm is 
the most precise terminal emulation for UNIX, VAX/VMS, 
MV, and AViiON hosts and includes TCP/IP (a Windows 
Sockets DLL) and LAT protocol stacks. It works in every 
network environment—both Ethernet or Token Ring. 
SmarTerm is easy to use and support with its powerful 
automation tools and top-notch Technical Support Team. 


Evaluate SmarTerm's Smart Connectivity. “PC Week Labs recommends SmarTerm..." 
Call Persoft today at 1-800-368-5283. -Michael Blakely, PC Week 
Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, Oxfordshire, КС ЈЕ, United Kingdom 
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hub. There is, however, a move toward standardization in the 
ATM world. 

A second shortcoming of virtual LAN technology is that you 
still need routers to get between mixed networking environments. 
That’s because switching is done at the MAC layer. You would 
need a router when connecting an IP user to an IPX user or when 
connecting a user on a token-ring network to another person on 
an Ethernet LAN. 

Another point to consider is that virtual LAN technology may 
be overkill in certain situations. Sometimes you can meet con- 
nectivity requirements using a simpler physical layer switching 
technology. For instance, a situation may call for the data on 
multiple LAN segments to be saved to a centrally managed back- 
up system. Or you may have an accounting department that needs 
access to a high-performance server once a month when the de- 
partment staffers are balancing the books. 

You could handle either situation with a virtual LAN, or you 
could use the old method of going into the wiring closet and 
physically connecting the desired server to an appropriate LAN 
segment. In these examples, the virtual LAN approach is 
overkill, and the manual approach is too labor-intensive. A bet- 
ter approach would be to use a physical layer switch, such as 
Switchex from NHC Communications. Physical layer switches 
that are easier to use than traditional switching hubs operate 
like electronic patch panels, which you control from a man- 
agement console. 

Obviously, there are many ways to let a group of users share in- 
formation. Virtual LANs may not be the best solution in all cases. 
However, in today’s rapidly changing business environment 
where companies must bring together in-house experts on a 
project-by-project basis, virtual LANs have much to offer. Ш 


Salvatore Salamone is a news editor who is located іп BYTE's 
Manhattan bureau. You can reach him on the Internet or BIX at 
ssalamone @ bix.com. 
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QNX: The OS for 


Programmers || 


Maybe you can’t please all 
the people all the time, but 
programmers and managers 
alike say they’re happy they 
use QNX for real time. 


POSIX Plus Performance | 


QNX is a certified POSIX OS, so 
any UNIX? OS programmer can 
become productive in no time. 
You get the standards you'd 
expect from any open-systems 
OS (e.g. ANSI, TCP/IP, the X 
Window System), but with 

the performance you'd see 

only with dedicated realtime _ 
executives (e.g. 5 psec per — (iz 
context switch on an 80486). 5 


|One OS Fils All | 


QNX’s modular, microkernel 
architecture lets you easily 

scale the OS to fit your platform — 
cash registers, PDAs, robotic 
controllers, 
instrumentation, 
=<: Whatever. 


Programmers won't waste time 
learning a new OS for every 
project. And managers won't 
have to make another OS buying 
decision. Speaking of buying, 
QNX can cut the cost of your 
runtime systems, because you 
pay for only the OS modules 
you use. 


Time-Saving Tools 


From the optimizing Watcom 
C/C++ compiler to our code- 
generating GUI builder, ONX's 
rich development environment 
can help you deliver 
better software sooner. 
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The Bottom Line 


Realtime programmers like 
working with QNX. Managers 
like succeeding with QNX-based 
products. And end users like 
using them. Looks like 

QNX pleases 
all the people 
in real time. 


To find out 
more about the 
leading realtime 
OS for PCs, call 


800-676-0566. 
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Prizes and Surprises 


^ realize I promised more Orchids and Onions 
this month. However, I am in the midst of gathering infor- 
mation for my upcoming testimony before the House Science 
and Aeronautics Committee, an effort that has eaten much 


time... as well as my remaining Orchids and Onions. I apolo- fees 


gize if this is a disappointment to anyone; perhaps the infor- 
mation I'll be able to bring back from the committee meetings 


will make up for it. Stay tuned. 


I've just returned from a big shindig in Redmond, where Mi- 
crosoft was evangelizing the multimedia capabilities of Win- 
dows 95. I came away favorably impressed. 

It wasn't Windows 95 itself that impressed me. For sheer 


technical achievement, OS/2 wins over Windows 95. While I 

haven't done the tests yet—it was only after seeing Windows 95 in action on 
the Microsoft campus that I decided to fire up my beta-test version here—I һауе 
no doubt that on most straight performance benchmarks, OS/2 Warp will turn 


out to be faster. 


What's impressive is Microsoft's determina- 
tion that Windows 95 will be usable by nearly 
everyone who buys it for home or office use, 
and that it will run on just about all the systems 
customers try it on. 

IBM is courting disaster by pushing OS/2 as 
a home OS. OS/2 can be a great home OS for 
those who get it running. Once set up, it's stable 
and reliable, and it can be customized to almost 
any degree of naiveté or sophistication. You can 
have buttons for individuals; do that, and they 
see all and only the programs they will be using. 
The problem is, even if the installation is simple, 
OS/2 needs a computer sophisticate to set things 
up for naive users. 

Worse, though, the installation isn't likely to 
be simple. OS/2 is extremely picky about the 
hardware it works with. It also demands that 
you know a lot of the gory details about IRQs 
(interrupt requests), ports, I/O addresses, and 
the DMA channels of your sound boards, net- 
work cards, and CD-ROM drives. 

In contrast, Microsoft is determined that Win- 
dows 95 will not only work with 90 percent of 
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what they call "legacy hardware"— what's out 
there now—but that it will, when possible, rec- 
ognize potential hardware conflicts and either 
resolve them or tell you what to do. They know 
they can't make this 100 percent Plug and Play, 
but they're trying. 

Of course, determination isn't accomplish- 
ment. The shipping date for Windows 95 keeps 
slipping because they’ ve set themselves a diffi- 
cult goal. That hasn't lessened their determina- 
tion; moreover, they're not just determined at 
some corporate executive level. The Windows 
95 dog and pony show was put on by working 
troops—the people who make it happen—and 
their competence and enthusiasm were obvious. 

The most common phrase during two days 
of demonstrations was “making Windows 95 
do the right thing" in many situations, from in- 
stalling a new hard drive to inserting a new CD- 
ROM to logging on to the Microsoft Network. 
The goal is for the OS to see what you are trying 
to accomplish and have a wizard program sim- 
plify the work. I don't know if they can bring it 
off, but I sure congratulate them for trying. 

continued 
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They’ ve also paid a lot of attention to 
games; it’s intended that Windows 95 will 
run just about every DOS game in exis- 
tence. IBM wants OS/2 Warp to run DOS 
games, too, but they have a different 
approach. Some games hog the entire sys- 
tem, leaving no resources for multitask- 
ing. When that happens, OS/2 Warp sim- 
ply gives up. You're not going to play that 
game under OS/2 Warp. Windows 95, on 
the other hand, warns you that you're about 
to dedicate all your resources to this one 
game and then lets you go ahead. 

When I asked an IBM executive why 
OS/2 Warp can't work that way, | was told 
that IBM believes it would be irresponsi- 
ble to let you devote the entire machine 
to a single task. OS/2 Warp is a multi- 
tasking system. I was puzzled about that, 
but I needn’t have been. It’s clear that IBM 
is more concerned about computers in a 
corporate and probably networked envi- 
ronment than in a home context. Even at 
home, you may want to be connected to 
the Internet, and that wouldn’t be possi- 
ble if you let a DOS game take over your 
system’s resources. 

There’s another contrast between Mi- 
crosoft and IBM. As I said before, the Mi- 
crosoft presentations were done by the 
people actually working on Windows 95. 
It's their product, and they're proud of it. 
The PR people were there, but in the back- 
ground passing out press releases and brief- 
ing books. In an IBM show, it would prob- 
ably have been the other way around, with 
the PR people doing the presentation and 
the technical people hidden in the back of 
the room—if they were there at all. Oh, 
well. 

I now have OS/2 Warp running quite 
stably on a ValuePoint Pentium machine. 
I'll soon have Windows 95 running on a 
comparable machine. Of course, Windows 
95 is still in beta testing, so there are lim- 
its to what I can and should report, but I'll 
try to keep you informed. Meanwhile, 
though, I'll say this: I’m not often im- 
pressed by demonstrations, but I left this 
one hoping what I'd seen was all true. 


My comments on 0S/2 Warp don't, or 
shouldn't, apply to systems on which it's 
preloaded. Warp remains a better DOS 
than DOS and, for that matter, mostly a 
better Windows than Windows once you 
get everything working properly. On the 
other hand, we still don't have the Cre- 
ative Labs Sound Blaster Pro working 
properly in Windows under Warp, al- 
though it works fine in О$/2 itself, in DOS 
under OS/2, in DOS when the system is 
dual-booted to DOS, and in Windows un- 
der DOS. 


One of these days, I'll take the trouble to 
figure out what's wrong; but right now, if 
] want wave-table sounds, I won't get them 
in Warp/ Windows. So it goes. My point is, 
if you're buying a machine with OS/2 
Warp installed, make sure you buy it with 
all the hardware you want. Let the dealer 
worry about making it all work together. 


| tend to be pretty cautious about changing 
OSes, and when MS-DOS 6 first came out, 
1 didn't change over from version 5.0. 
From reports I’ve heard, that was just as 
well. 

Recently, Gateway 2000 sent me a new 
system with MS-DOS 6.22 installed. I 
studied up on its new features and decided 
] liked them, and it seems stable enough, so 
l'm now upgrading my other machines. 
So far, the process has been entirely pain- 
less, and I can recommend that if you 
haven't upgraded from version 5.0 yet, it’s 
probably time to do so. I particularly like 
the F5 feature: hold down the F5 key on 
boot-up, and you get a clean boot with no 
CONFIG.SYS and AUTOEXEC.BAT. 
There are other nifty little tricks. 

I expect I am way behind the times on 
this. The rumor is that IBM's latest PC- 
DOS is DOS died and gone to Heaven. 
We'll see. 


I've had several people, with varying degrees 
of politeness, tell me that when Microsoft's 
installation program demands space on the 
C drive to install something on the D drive, 
it's not a bug. Windows must write things 
into the Windows\System directory. One 
reader got quite indignant that I hadn't fig- 
ured that out. 

] suppose she was right. In my defense, 
though, 1 point out that the reason I was 
installing an upgrade to Microsoft Word 
6.0 was that it managed to crash when in- 
putting a file it had created, and I was quite 
disgusted. Moreover, when there are al- 
ready 6 MB of free disk space and the in- 
staller doesn't tell me how much more it 
wants, technically that may not be a bug, 
but it's a pretty odd feature. 


The Infocom Memorial Weird Box Award goes 
to Interplay Productions for Star Reach. 
The game is an unsuccessful attempt to 
come up with something as playable as 
Master of Orion; it's not a bad game, but 
I'd rather play MOO. However, the Star 
Reach box ts gorgeous. It looks like a 
spaceship, and it’s guaranteed to annoy 
anyone who tries to display more than 
one—and drive mad anyone building a 
pyramid of them.... 

While we’re on the subject of games, 
Gazillionaire from Spectrum Holobyte 
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isn’t a very interesting game. Or it 
shouldn’t be, although I spent more time 
with it than I'd expected to. Mostly, 
though, it's important because it was writ- 
ten in Visual Basic and is played from a 
CD-ROM. The result is a number of in- 
teresting visual and sound effects along 
with table-driven play choices. In theory, 
it's a game of galactic trade in a rather 
small—only seven planets—galaxy. Each 
planet is weird in a different way, and each 
has an absurd history that isn’t meant to 
be taken seriously. 


What is fascinating is just how much 
they were able to do with Visual Basic and 
some truly weird artwork that's interesting 
enough to keep you playing long after you 
realize you're fighting a random-number 
generator. There's some kind of pixel repli- 
cation, because it plays at full-screen no 
matter what your screen resolution. That's 
neat, and it sure beats having a tiny little 
window in the middle of your screen. I 
suspect it would be a better game against 
human opponents. Mostly, though, the 
same techniques can be used to make 
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games in which most of the effort goes 
into game design rather than programming. 

Years ago, I said that small computers 
would really come into their own when 
anyone with a good idea could get it run- 
ning, when knowing how to program 
wouldn't be as important as thinking of 
something new and exciting for the ma- 
chine to do. We're not there yet, but Visual 
Basic is taking us in that direction. 


The Bribe of the Month is a Tyco Hijacker 
remote-control car from Traveling Soft- 
ware, which they sent to advertise the re- 
mote-control capabilities of LapLink for 
Windows 6.0. I’ve always had mixed emo- 
tions about the value of remote control. 
The usual procedure at Chaos Manor is to 
have a parallel cable—one of the yellow 
ones provided by Traveling Software— 
on one of the machines in the Windows 
for Workgroups network. We connect the 
portable to that. АП versions of LapLink— 
from LapLink 4 on—can access any drive 
on the network through that connection. 

Before a trip, we copy the Franklin А$- 
cend directory to the portable. LapLink is 
smart enough to copy only the files that 
have been updated since the last time we 
did that, so it doesn't waste time recopying 
the program and help files. Similarly, I 
mark and copy a whole mess of subdirec- 
tories in the Q&A Write and Microsoft 
Word directories; once again, LapLink 
copies only what has changed since my 
last trip. When I get back from a trip, I do 
the same thing in reverse. 

Traveling Software's radio-link system, 
LapLink Wireless, will do all that auto- 
matically and without connecting the par- 
allel cable. I suppose for some people 
that's a good idea. It's a bit more conve- 
nient, and it works. Гуе just never felt the 
need. More valuable, to me anyway, is 
LapLink for Windows, which will let me 
run programs across the network and, for 
that matter, through a modem. LapLink 
for Windows 6.0 is good stuff. 

I recently got a new Gateway Color 
HandBook, a notebook I'm calling Su- 
perCalf. It has two PCMCIA slots but no 
floppy drive; the only way to install soft- 
ware in it is through the ports. (Actually, 
there is a neat external 3-inch floppy drive 
that attaches, power and all, through the 
high-speed parallel port. That came in a 
separate package, so for the first couple 
of days, the only way to get anything onto 
SuperCalf was through ports.) It has sev- 
eral ports, including an IR port, and prob- 
ably came with some kind of communi- 
cations software; but I' m so used to 
LapLink that I wanted that. I connected 
up the blue serial cable and attempted to 
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send LapLink across to SuperCalf. It didn't 
work. 

I called Traveling Software and got 
technical support, but in fact, I shouldn't 
have. SuperCalf comes with MS-DOS 
6.22, so all I had to do was the F5 trick. 
With that clean configuration, it was sim- 
ple to send LapLink across from Penta- 
fluge to SuperCalf. Moreover, once the 
full LapLink was running on SuperCalf, 
I could connect the yellow parallel cable to 
get things moving faster. 

LapLink is seriously good stuff, with 
or without bribes. Incidentally, I' m aston- 
ished that Traveling Software didn't pro- 
vide an RS-232 interface to the car's con- 
trol box so I can run it from a laptop.... 


Гуе written about Forminco's computer fur- 
niture before, most recently last August. 

I have used Forminco's worksta- 
tion furniture for over a year, 
and I have yet to find anything 
better. It's attractive in a mod- 
ern sort of way. It's also stur- 
dy—ours survived the big 
earthquake last year in Janu- 
ary—and comfortable. Forminco gets a 
Chaos Manor User’s Choice Award for 
ergonomic furniture. 


Clearing up some confusion: Quarterdeck 
QEMM 7.5 works, and when QuickBoot 
works, it works very well indeed; the prob- 
lem is that it will lock up some machines. 
Apparently I had a string of bad luck. The 
first three I used QuickBoot on locked up 
tight. I've now got it working on others. 

QuickBoot is a minor part of QEMM, 
and I continue to recommend QEMM for 
those who need memory managers, which 
is to say everyone who is still using DOS, 
with or without Windows. The EMM386 
.SYS that comes with MS-DOS 6.22 is 
good, but not as efficient as Quarterdeck's 
QEMM and Optimize. Another alterna- 
tive is OS/2 Warp or Windows 95, which 
get rid of the need for memory managers. 
l've had mixed experiences with OS/2 
Warp. Now I'm experimenting with Win- 
dows 95. Stay tuned. 

Having said that, let me caution you: if 
you have QEMM working and upgrade to 
version 7.5, keep copies of the old ver- 
sion. I recently attempted to convert Pen- 
tafluge, our fire-eating Pentium system, 
to QEMM 7.5. It worked fine with some 
configurations, but on others, it was simply 
impossible to run Optimize to completion. 
I got stuck in what amounted to an end- 
less loop of reboots. The system would 
bring up the Quarterdeck Identification 
messages, announce how much memory 
was available to QEMM—and die. Turn- 


ing it off would start Optimize over again. 
Eventually I solved the problem by ditch- 
ing QEMM 7.5 and going back to version 
7.03, which optimizes fine under both MS- 
DOS 5.0 and 6.22. 

By sheer coincidence, the day after that 
happened, I had a visit from Michael Stout, 
technical director of Clary. He'd had a 
Pentium hang up on QEMM 7.5 in just 
the same way. 


The best way to tell a story is to start at the 
beginning, but I won't go back quite that 
far, and besides, there are several threads: 
to this. 

First thread: we've had at least one Mac 
since Apple started shipping them. The 
Mac Plus, about the third revision of the 
once-unrevisable 128-KB Mac, added on- 

board SCSI. Shortly after that, Pri- 
am brought out the MacDisk, 
which had an awesome 
330 MB of storage at a 
time when Macs were 
shipping with 10-MB 
external drives. We got 
one of the first of those, and 
every time we have updated 
our Mac setup, that Priam drive has come 
along. It’s now on the Quadra, and by gol- 
lies, it still works just fine. 

Thread two: we got one of the first 
LaserWriter II printers Apple shipped. 
Over the years, it was updated until it be- 
came а LaserWriter Пр, which was about 
the last revision Apple made. That was 
about three years ago, and that printer 
served us so well that we bought it rather 
than send it back. However, when we first 
got Aldus PageMaker 5.0, we had some 
real problems getting it to work with that 
old printer, largely because we used the 
version 8.0 printer driver. Thus, we re- 
verted to PageMaker 4.2, which worked 
just fine for what we were doing. 

A couple of months ago, Apple sent us 
the new LaserWriter 16/600 PS. It’s a 600- 
dot-per-inch printer (twice the 300 dpi of 
the LaserWriter Пр). It comes with built-in 
Ethemet, Windows drivers, a new version 
of PostScript, and a fax board (although, 
due to sloth, we haven’t installed it). In 
other words, it’s just faster and better and 
more flexible, and we eagerly installed it 
and carried the Пр downstairs to use with 
the Mac in the guest room. 

Although the LaserWriter 16/600 PS 
will work with version 8.0, it really wants 
the version 8.2 printer driver. Unfortu- 
nately, the 8.2 installation program 
wouldn’t work. That might have been be- 
cause we had a lot of old junk on the 
Quadra—remember the Priam MacDisk— 
but we concluded that it wanted System 
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7.5, which was all right because we'd in- 
tended to install System 7.5 anyway. 

System 7.5, and then the new printer 
driver, installed without problems. Then 
Roberta tried to print some labels that 
she'd made under PageMaker 4.2. She 
came down cursing the Ethernet. “It’s tak- 
ing 8 minutes to print one page of labels," 
she said. 

“But we didn't connect it to the 
Ethernet," I said. When we set up 
the LaserWriter 16/600 PS, we'd 
connected it by LocalTalk (the 
low-speed network that's built 
into every Mac), and we'd never 
gotten around to reconnecting it 
to the Ethernet. 

"Well, there's something 
wrong," Roberta protested, and 
indeed she was right. LocalTalk 
is slow and her labels were some- 
what complicated, but there was no rea- 
son for it to take 8 minutes to print. The 
problem was we'd changed three things: 
the printer, the driver, and the OS. 

The easiest thing to change back was 
the printer. We brought up the IIg. It took 
8 minutes to print to that, too. Clearly the 
problem wasn't the new printer. 


At this point, we did what we should 
have done in the first place: we tried print- 
ing a couple of test jobs. Those worked 
just fine, which meant that the real problem 
was those labels. We looked at them. We 
also looked at a few other files she had 
created. One of those couldn't be printed at 
all. We couldn't even remember the last 

time a Mac had told us that it couldn't 
print a particular file. 

You've probably figured it out 
by now. It took us a few more min- 
utes, but then we remembered the 
Priam hard drive and how we kept 
transferring files over the years. 
Some of those files were fonts. 
Some of those fonts were old 
and ugly. In particular, 
Roberta had used some 
ancient fonts, which re- 
quired recalculations for 
changes in size and style. In- 

deed, the Quadra was doing so much 
rescaling calculation that it's a wonder it 
got it all done in only 8 minutes. Changing 
over to new TrueType fonts took care of 
the problem entirely. Now the labels print 
in less than a minute, and on the new 600- 
dpi printer, they're really pretty. The Laser- 


Writer 16/600 PS is a winner, with enough 
new features and increased speed to make 
the upgrade well worthwhile. 

We also changed over to PageMaker 
5.0. That in itself would have speeded 
things up considerably, because unlike 
PageMaker 4.2, version 5.0 does font sub- 
stitutions, so your computer doesn't have 
to work so hard at rescaling. 


That Priam MacDisk originally came with its 
own software, but FWB's Hard Disk Tool- 
kit has taken over to make the MacDisk 
fully compatible with System 7.5 and SCSI 
Manager 4.3. The latter is the most recent 
and fastest [/O software for the Mac, and 
you want to be sure everything you have is 
compatible with it. Mac software is de- 
signed to run with Apple hard drives, and 
it really doesn't want to be involved with 
"foreign" drives at all. Fortunately, Hard 
Disk Toolkit does that job nicely. FWB 
also makes good caching software for hard 
drives and CD-ROM drives. If you're con- 
templating a Mac, you'll want to know 
about FWB. 

You'll also want Connectix's RAM 
Doubler software. This uses a variety of 
techniques to create more usable memory 
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you manage the problems of naming and multiple servers. 
Also, we'd like your help in identifying the people we should be 
talking to about this technology—users, vendors, researchers— 
you tell us. 

To let us know what you think, please use the following as 
a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the «FIELDNAMES» 
with their angle brackets, followed by your information and 
comments. And thanks very much for your help. 
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«PHONE» 
800-555-1234 


«EMAIL? 
cruftyGhost.domain 


«COMMENTS? 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us what you're doing. Tell us who we should be 
talking to. 
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on your Мас. One technique is to make 
virtual memory on your hard disk, but 
that’s not all RAM Doubler does. RAM 
Doubler is cheap compared to adding sil- 
icon to your system, and we haven’t seen 
anything it doesn’t work with. It’s easy to 
install, and if you worry about it, it's not 
hard to disable. Recommended. 


The moral of this story is that being miserly 
doesn't pay. That Priam MacDisk made it 
so easy to keep all our fonts that we never 
threw any away; and that's not really a 
good idea. 

On the other hand, there's no simple 
way to determine which fonts are good 
and which ought to be discarded; or if there 
is, I certainly don't know of it. There are a 
few Windows font managers, but I’ ve had 
reason to distrust every one of them I’ve 
tried so far; and I don't know of any at all 
for the Mac. 

However, there is a shareware program 
for the Mac (there's also a commercial 
version) called theTypeBook, which will 
print a partial or complete set of all your 
fonts. It prints one font per page; on that 
page will be lines in each style and size 
available for that font. Given that page, 
you can determine at a glance if a font is 
worth keeping; if some sizes print real- 
ly ugly, it's probably because the l 
computer is having problems scal- 
ing it to that size. If you hang 
around while all this printing is 
going on, you'll also get a good 
idea of how long it takes for the 
computer to do the rescaling of 
that font. You can then discard 
all the slow ones unless there's 
some strong reason for keeping 
them. 

Sorting through all your fonts is 
a tedious job, but it's well worth 
doing once every few years. Certainly, if 
we had done so earlier, this problem 
wouldn't have occurred for us. 


There are a lot of reasons to install System 
7.5 on your Mac. The built-in File Find is 
now every bit as good as the Norton file 
finder. There are "recent applications" and 
"recent documents" features that let you 
remember where you were when you shut 
down the system last. System 7.5 seems 
to use less memory than its predecessors. 

So far, we haven't seen any reason not 
to switch to System 7.5. 


Do you want to feel the bass deep in your 
bones? Feel that rush when you chain-saw 
a monster in Doom? Do you like to listen 
to good music with your PC? 

If so, get Altec-Lansing's ACS300.1 


multimedia computer speaker system. The 
system has three units: two midrange/ 
tweeter speakers, which you place on either 
side of your monitor, and a large floor- 
unit woofer. The floor unit also contains 
the power supply for the system and plugs 
directly into a wall socket. 

The result sounds about as good to me 
as the Lancer speakers connected to my 
Technics stereo. When Beavis and Butt- 
head say something over the Altec-Lansing 
speakers, it sounds like they're in the room 
with me. More to the point, the Microsoft 
Home music CD-ROMs—Strauss, Stra- 
vinsky, Schumann, Beethoven, all excel- 
lent—are able to give their music-appre- 
ciation lessons with true fidelity. 

Of course, once you get speakers that 
good, you'll want to look into better sound 
boards. More on that another time; some 
good ones are coming out. 


About five years ago, a drunk rammed a util- 
ity pole and dropped a 16-kilovolt-ampere 
line across the power feeder lines to my 
house. The resulting power spike caused 
light bulbs to explode, destroyed a televi- 
sion set, and killed a computer not con- 
nected to a power filter unit. When it 
was all done, the only light in Chaos 
Manor was the screen of a Cheetah, 
which was powered by a Clary 
OnGuard UPS (uninterruptible 
power supply). 

That UPS continued in use un- 
til today. It should have been re- 
tired at least a year ago; well, 

maybe not retired, because the 
electronics were still good, but 
one ought to replace the batter- 
ies in a UPS every four to five 
years. We finally did that today. 
The UPS business is pretty tough. 
Most of the competition is on price, 
because it's pretty hard to compare per- 
formance. These things either work or 
they don't, so what you're after is the low- 
est-cost unit that's good enough. The 
problem is that what's good enough under 
one condition may not be under another. 
Consequently, I can't pretend to know 
which UPSes are “best.” | can say that 
the critical machines at Chaos Manor have 
been protected by Clary's OnGuard units 
for several years, and I have not regretted 
it. 

A UPS isn't very glamorous. With luck. 
it will serve out its entire life without ever 
being needed. Not everyone needs a UPS, 
although people who run computers with- 
out power-spike filters are taking foolish 
chances. On the other hand, a UPS doesn't 
cost much. Not only did we survive the 
Great Power Spike (see my August 1989 
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Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 


Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. 

Rack & Desk Models 

Accepts Most Motherboards and 
Passive Backplanes 

Up to 20 Slots 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applicalions assislance: 


INTEGRAND 


ЕЕ PET PT НН CORP 


8620 Roosevelt Ave. • Visalia, CA 93291 


209/651-1203 
FAX 209/651-1353 
We accept VISA and MasterCard 
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column), but I’ve more than once worked 
on deadline nght through heavy lightning 
storms that caused the lights to blink and 
would certainly have caused my system 
to reset if the Clary OnGuard UPS hadn’t 
been in the loop. 

If your work is worth anything, the first 
thing you need is a good backup system; 
by "good," | mean one you'll use. Unless 
you have a lot different temperament from 
me, those backup programs that require 
you to sit there and feed in floppy disks 
aren't worth a thing, because you won't 


use them. Better is a good optical drive. 

I used to be a WORM enthusiast, and if 
1 were doing a lot of programming, I still 
would be. A WORM preserves all the dif- 
ferent editions of what you're working on, 
and it has been my experience that you 
will need a subroutine out of an old source 
program about 10 minutes after you erase 
the last copy of that version. The only real 
problem with WORM is the cost of the 
storage medium. 

А better primary backup system is DAT 
(digital audiotape) run by a good archive li- 


ust Protect ІН 


surpassed UPS protection. 


And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatically! 


tery life and assures system uptime! 
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With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com- 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties™ — you're guaranteed un- 


The PowerRite Pro and Plus UPS families in- 
corporate Deltec’s proprietary Advanced Bat- 
tery Management (ABM™) that doubles bat- 


Don't let yourself become powerless. Call | 
now for our "Quick Fax Power Guide" and 

immediately receive a FREE assessment 
of your computer power needs. 


Innovators in Power Protection Don’t Risk It — Just Protect ІН 


Deltec's FailSafe and LanSafe III soft- 
ware automatically save your files and 
conduct an orderly system shutdown 
during extended blackouts — even in 
unattended modes — along with exten- 
sive monitoring and power management 
when used with our microprocessor- 
based UPSs. 


Call Now! 
1-800-DELTEC- 1 Е 
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brary system like Palindrome's Network 
Archivist. The advantage of DAT is that 
you can store all the versions of programs 
and books that you want, because the tapes 
cost only about $12 for 2 GB of storage 
capacity. You can buy new tapes at a good 
record store—our local Tower Records 
stays open until midnight. 

Once you have installed a backup sys- 
tem, you should think about a UPS. It 
won't save your bacon as often as a good 
backup system, but it's pretty cheap in- 
surance. 1 got started with little comput- 
ers in CP/M days, and I learned to save 
early and often; even now, | tend to save 
after every paragraph or so. My partner 
Larry Niven, on the other hand, gets so 
wrapped up in what he's doing that he can 
write several pages before he remembers to 
save, which is why I have the machine he 
uses connected to a Clary OnGuard UPS. 

Two kinds of UPS units are available, 
switching and on-line. The on-line units 
tend to cost a bit more. I think they're more 
reliable, and that's the kind I use. 


{ suppose there are well over a thousand 
multimedia CD-ROMs coming out this 
year; the total is certainly enough that no 
one can review them all. Of the hundred 
this month, two stand out. 

The first is called Firenze, which is the 
Italian name for the city we call Florence. 
This is something between a goshwow and 
a tourist guide. It has both still and Video 
for Windows pictures of the sights of Flo- 
rence, with narration in English, Italian, 
German, or Dutch. The sights are keyed 
to a good map of the city. The photography 
is excellent, and the narration is well writ- 
ten and easy to hear. There's musical ac- 
companiment well integrated into the tour. 

It's not complete; at least I haven't been 
able to find any mention of my favorite 
Florentine idiosyncrasy. During the Re- 
naissance, Florence was threatened by a 
rival city and appealed to Sir John Hawk- 
wood, the English mercenary who figures 
in Conan Doyle's The White Company. 
Hawkwood offered to save thc city; his 
fee was a larger-than-life equestrian statue 
of himself in the Cathedral. Hawkwood 
saved the city. 

The Florentines then got thrifty. Instead 
of a statue, they had a good artist do a larg- 
er-than-life painting of a statue on the 
Cathedral wall. It's very realistic, and from 
a distance, you'd think it was a big bronze 
statue mounted on a large granite base. 
Hawkwood wasn't happy at the time, but 
he probably gets more notice now than he 
would if he were just another statue in a 
city filled with works by Michelangelo, 
Benvenuto Cellini, and the other great 
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TEN HOUR FREE TRIAL! 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BYT595 
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Attention Current Internet Users: See what Delphi Internet can offer you! Stock quotes, Grolier's 
Encyclopedia, newswires. and hundreds of other services are just a few keystrokes away. Telnet to delphi.com 
and enter the username and password above for a free trial. 
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Hours 
FREE 


Delphi Internet" offers you 

full access to the internet 
and now you can explore 
this incredible resource 
with no risk. You eet 
10 hours of evening and 
weekend access to try it 

out for free!*. 

Use Delphi Internet's mail gateway 
to exchange messages with over 30 million 
people at universities, companies,and other 
online services such as CompuServe® and 
MCI Mail*. Download programs and files 
using FTP or connect in real- geo" 
time to other networks F. 2 
using Telnet. You can : 
also meet people on the bps р, 
Internet. Internet Relay ي‎ 
Chat lets you “talk” with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 


20,000 topics! 

To help you find the information you want, 
you'll have access to powerful search utilities 
such as Gopher, Hytelnet and WAIS. If you 
aren't familiar with these terms, don't worry; 
Delphi Internet has hundreds of expert online 
assistants and a large collection of help files, 
books, programs, and other resources to help 
get you started. 

Over 850 local access numbers are 
available across the country, Explore Delphi 
Internet today. You'll be amazed by what 
you discover. 


DELPHI 


INTERNET 


Questions? Call 1-800-695-4005. 
Send e-mail to INFOadelphi.com 
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Dial-out & Dial-in Modem Sharing & Pooling 
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@ Real-Time Send & Receive Logs 
© Annotation 
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You’ ve told us you what you want in an ideal modem sharing and network 
fax world. Here are the results. WINport 5.0 and FAXport 5.0. Each 
module is better than ever with easier installation, comprehensive 
administration, and support for more networks and more modems. 


Purchase WINport and FAXport independently, or integrate them for a 
complete network fax and data solution. 


See us at Windows World in Atlanta April 24-27 Booth #N6368 
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ones. Most of those statues are shown on 
this CD-ROM. 

You get all this for $19.95, which is less 
than you'd рау for a good picture book. 
Of course, seeing Florentine scenes may 
get you wanting to go over there, and that 
will cost a lot more than $20, even if you 
stay at the Annalena. It’s also slow. Even 
on SuperCow, a 486DX2/66 with a dou- 
ble-speed CD-ROM drive, changing 
scenes can take nearly a full minute, but 
that’s the nature of Video for Windows. 

We're now using the Firenze CD-ROM 
with the Corel screen saver that comes 
with CorelDraw 5.0. It's very fast, so we 
get a new (randomly chosen) art marvel 
every few seconds. There are some flaws 
in the Corel screen saver—it kicks in 
sometimes when you don't want it to— 
but when the machine is standing idle, you 
can use any CD-ROM with BMP files. 
The Firenze CD-ROM is good under its 
own software and one of the best as a 
source of eye candy with the Corel screen 
saver. Recommended. 

The second one doesn't stand out be- 
cause of the CD-ROM so much as the pro- 
motion. Quanta Press, the madmen in Min- 
neapolis who bring us, among other things, 
the Cow Ouroboros, have put together a 
very traditional database CD-ROM on An- 
gels, Saints, and Icons. There's a tiny con- 
cession to multimedia in that it sometimes 
plays music while you look at an index or 
a still picture, and sometimes there's nar- 
ration, but mostly this is just a text database 
with illustrations. It's done straight, but 
because the text is from a time when there 
was more universal belief in the powers 
of angels and saints, the effect of the dead- 
serious narration is just at the edge of high 
camp. 

It provides a good collection of very 
brief (usually no more than one paragraph) 
identifications of most major and many 
obscure saints, and all the known angels. 
Illustration is spotty: there are paintings 
of some minor saints, but nothing of a ma- 
jor saint like St. Martin of Tours. There’s 
also a scholarly work (by a Jesuit) on ar- 
cana angelicae, with discourses on the var- 
ious orders (e.g., Cherubim, Thrones, 
Dominations, Powers, and Archangels). 

Promotion for the press edition of this 
consisted of a box containing the CD- 
ROM and about 20 items from the chil- 
dren's section of a religious bookstore. 
Those who went to Catholic schools 50 
years ago will remember most of the pic- 
tures of guardian angels and suchlike. 
There are also badges, buttons, and pins. 
Very nostalgic. 

Quanta was one of the very early CD- 
ROM publishers and produced a number 
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Outer Banks 100% cotton mock turtleneck with 
20th Anniversary logo embroidered on left chest. 
White. Sizes: М-ХІ. M-BYT 4, L-BYT 5, 

XL-BYT 6. $25.85. 
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T-SHIRT. 

100% Cotton Oneita Power-T. White with 1-color 
“technology” print on both sides and 4-color 20th 
anniversary logo ondrofit. Sizes: L-XL L-BYT 13, 
XL-BYT 14, $8.00. _ 
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> CERAMIC MUG. 
ТІ oz. ceramic 
mug with gold 
bond and 
3-color, 
9 — 2-sided logo. 
BYT 8. $4.50. 


MOUSE PAD. 
Hard top mouse pad. 4-color with 20th 
anniversary logo and tag line and repeating 
text background. 7.5" x 8.5" x 3/16". 
BYT 7. $5.25. 


BALL CAP. 
Soft brushed cotton free-form ball cap 
with adjustable Velcro closure back and — 4 
20th Anniversory logo embroidered on 
front. Black. BYT ТІ. $14.75. 


PARKER VECTOR PEN. 
Parker Vector Sport Roller Ball Pen. Black with 
3-colar BYTE logo repeated on barrel and cap, 
BYT 10. $6.25. 


PARKER PEN. 
Parker Insignia ball point реп, Laque black with 
3-color BYTE logo on dip emblem. BYT 9. $34.50. 


COMPUTER TOOL KIT. 
Deluxe computer service tool kit in р 
black vinyl zipper case features: 2 nut | 
drivers, 3 prong ports retriever, 
tweezers, torx driver, ІС Extractor, ane 
Phillips and 2 slotted screwdrivers. 
1-calor 20th Anniversary logo. 

BYT 12. $20.10. 
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WIRELESS MES MESSAGING SYSTEM FOR WINDOWS — 


The PageCard Wireless Messaging System for Windows |9399) 

_ includes the PageCard receiver, which is activated on the Page- 

| Net nationwide network, and the PageSoft communications 

` software. The system, together with Socket's Wireless Mes- 

saging Services, allows mobile computer users located virtual- 

| ly anywhere in the U.S. to receive E-mail, news and schedule ир- 
dates, and other information. 

Wireless Messaging Services (activation price, $19.99; 

local monthly service charge, $19.95; national monthly | 


service charge, $39.99) provides a 24-hour, toll-free į 
number for activation, fax-forwarding, billing, technical 
support, and Opere ا‎ paging. A ties > 


you forward them to any МИРА, 


Contact: Socket Communications, Fremont, CA, 
(800) 552-3300 or (510) 744-2700. 
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100-MHZ PENTIUM SYSTEMS 
Micron Computer’s (Nampa, ID) 
P100 Millennia systems (from 
$3699) have an Intel 100-MHz 
Pentium processor, a 256-KB 
Micron SyncBurst cache, and 16 
MB of Micron extended data-out 
memory. Other features include 
а 1.2-GB enhanced IDE hard 
drive, a quad-speed CD-ROM 
drive, a Sound Blaster 16 sound 
card and speakers, a 15-inch Mi- 
cron 15FGx color monitor, and 
Microsoft Office Professional 4.3 
on CD-ROM. 

Phone: (800) 233-7027 or 
(208) 465-3434. 
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PLUG AND PLAY WAVE-TABLE 
SOUND CARD 

The NuSound audio adapters for 
PCs, from Orchid Technology 
(Fremont, CA), combine wave- 
table synthesis, 3-D audio, 100 
percent games compatibility, and 
support for the Intel/Microsoft 
Plug and Play specification. The 
NuSound PnP adapter ($159) of- 
fers 16-bit stereo sound, Pana- 
sonic and IDE CD-ROM inter- 
faces, wave-table synthesis with 
1 MB of compressed wave-table 
samples, and 3-D audio enhance- 
ment technology. The NuSound 
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CD adapter ($199) adds a 16-bit 
SCSI-2 Plug and Play interface 
and a 1-MB wave-table synthe- 
sizer, which is upgradable to a 
4-MB sample set. The NuSound 
Studio adapter ($299) adds pro- 
fessional music enhancements, 
4 MB of ROM, and download- 
able RAM-based wave-table syn- 
thesis. 

Phone: (800) 767-2443 or 
(510) 683-0300. 
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KEYBOARD FOR LONG-TERM А 


TYPING 
Designed for long-duration typ- 


ing duties, the Ergo-Master key- 
board ($495) features indepen- 
dently adjustable halves that let 
you position the keyboard for 
maximum comfort and efficien- 
cy. Available from Genovation 
(Irvine, CA), the Ergo-Master’s 
84 fully programmable keys let 


you move key definitions to dif- 
ferent locations. 

Phone: (800) 822-4333 or 
(714) 833-3355. 
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REMOTE RADIO-CONTROLLED 
DATA LOGGER 


Using FreeWave wireless spread- 
spectrum-radio data transceivers 
to transmit data, the Datataker 


| ZEN Transceiver System ($3995) 


' can transmit through floors, 
walls, and ceilings. With line-of- 


7, sight distances of up to 20 miles 


(and up to 60 miles with the Free- 
Wave units performing as re- 
peaters), the Data Electrontcs 
(Irvine, CA) system ensures 
data integrity via packetization, 


acknowledgment, and32-bitCRC 7 


error detection. Throughput var- 
ies with application. 

Phone: (800) 956-4437 or 
(714) 851-5300. 


Circle 1326 on Inquiry Card. 


CREATE MPEG PRESENTATIONS 
With RealMagic Producer, you 
can create full-screen, full-mo- 
tion multimedia presentations 
and titles. The unit ($3995), from 
Sigma Designs (Fremont, CA), 
includes a 32-bit PCI-bus audio/ 
video MPEG encoder board, a 
frame-accurate videotape-record- 
er controller, Adobe Premiere 
editing software, and Caligari 
trueSpace 3-D animation and 
graphics software. RealMagic 
Producer lets you capture and 
compress video and audio in real 
time and store the information 
as AVI-editable MPEG. You can 
edit the frames with any AVI- 
compatible video-editing tool. 
Phone: (800) 854-8086 or 
(510) 770-0100. 
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RAIDBANK FOR MACINTOSH 


MicroNet Technology (Irvine, 
CA) offers a high-performance 
RAID system for Macs. RAID- 
bank for the Macintosh delivers 
sustained throughput rates of 6.2 


MBps and access times as low 
as 8 ms. The system supports 
RAID levels 0, 1, 3, and 5 with 
as many as six Fast and Wide 
7200-rpm modules, ranging from 
2 to 4 GB, for a total of 24 GB 
per RAIDbank in single- or dual- 
channel configurations. A RAID- 
bank system with two hot-swap- 
pable power supplies costs $2675; 
drive modules cost from $1795 
to $3149. 

Phone: (714) 453-6100. 
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GO-ANYWHERE NOTEBOOK A. 
Husky Computers’ (Clearwater, 
FL) rugged Husky FC-486 note- 
book PC (from $2999) features 
a curved profile that fits snugly 
into the crook of your arm and 
a fully sealed magnesium-alloy 
case that incorporates screen and 
keyboard into a single hingeless 
unit. The 4-pound FC-486 comes 
with a 25- or 50-MHz 486SLC 
processor, 2 to 16 MB of RAM, 
up to 16 MB of flash memory, 
a backlit transflective VGA dis- 
play,a QWERTY keyboard, two 
user-accessible PCMCIA slots, 
and two internal slots for cus- 
tomization. Options include a nu- 
meric coprocessor and a high- 
performance pen. 

Phone: (813) 530-4141. 

Circle 1328 on Inquiry Card. 


MAC DATAPEN 

The Mac version of the LR.I.S. 
America (Boca Raton, FL) Data- 
Pen ($435), a highlighter-size 
OCR device, allows you to en- 
ter printed or typed text and fig- 
ures directly into your Mac ap- 
plications. A Windows version 
($399) is also available. 

Phone: (800) 447-4744 or 
(407) 395-7831. 

Circle 1331 on Inquiry Card. 


ELECTRONIC PERSONAL TOKEN 
Telequip’s (Hollis, NH) Crypta 
Plus card is a true electronic per- 
sonal token, a credit-card-size 
device containing a secure copro- 
cessor and up to 16 MB of flash 
memory. Lotus Notes users can 
store desktop files, ID files, tele- 
phone- and address-book files, 
log-on sequences, passwords, 
and configuration data on the 
Crypta Plus card (with 2 MB, 
$265; with 4 MB, $350). 
Phone: (800) 225-0580 or 
(603) 881-5616. 

Circle 1332 on Inquiry Card. 


HIGH-PERFORMANCE 


FAX SERVER 

Biscom's (Chelmsford, MA) Fax- 
com 6000 enables users of LAN 
desktop systems connected to cor- 
porate mainframes to send and 
receive faxes and allows MIS and 
LAN administrators to manage 
fax traffic throughout an organi- 
zation. A multichannel hardware 
and software solution, each Fax- 
com 6000 ($22,495) can support 
up to 24 fax ports. You can as- 
semble multiple units into a single 
rack-mountable data communi- 
cations cabinet and control them 
with a single system console. 
Phone: (508) 250-1800. 


Circle 1060 on Inquiry Card. А 


FIERY XJ COLOR SERVERS 

Based on Electronics for Imag- 
ing’s (San Mateo, CA) Fiery XJ 
architecture, the Fiery XJ170 and 
Fiery XJ300 Color Servers (from 
less than $20,000) link comput- 
er networks to digital color copi- 
ers from Canon, Kodak, Minolta, 
Ricoh, and Xerox. For produc- 
ing business graphics, proposals, 
and presentations or conceptu- 
al color proofs, the Fiery XJ170 
supports continuous-tone output 
at 400 by 400 dpi оп 8%- by 11- 
inch (A4) page sizes and 400 
by 200 dpi for larger sizes. For 
heavy production work loads, the 
Fiery XJ300 server features con- 
tinuous-print and rip-while-print 
features with a four-page buffer; 


the unit can support continuous- 
tone 400- by 400-dpi output on 
8% by 11 and 11 by 17 (A3) pa- 
per sizes. 

Phone: (415) 286-8600. 

Circle 1334 on Inquiry Card. 


MAC MULTIMEDIA TOUCH A. 


MONITOR 

The $1610 Mac n' Touch AV- 
14, a touch monitor for the Mac, 
combines MicroTouch Systems’ 
(Methuen, MA) touch technol- 
ogy and Apple’s AudioVision 14 
Display, which integrates high- 
quality stereo speakers, a micro- 
phone, and a high-contrast dis- 
play. The monitor has a dot pitch 
of 28 mm, a maximum video res- 
olution of 1024 by 768 pixels, a 
touchscreen resolution of 1024 
by 1024 pixels, and a touch- 
down speed of 8 to 15 ms. Soft- 
ware controls let you customize 
the sound input and output. 
Phone: (800) 642-7686 or 
(508) 659-9000. 
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` EDITABLE TEXT 


PaperPort 2.0: for Windows ($399) scans at 
resolutions of up to 400 dpi, providing be better — 
КТ t accuracy when scanning documents with 

| small text, such as business cards. The input - 

` device accepts paper ar sizes from 2 2 to 30 inches. - 
In addition, t the device uses the company's pa- 
per-driven technology, v which al n 
in documents, compresses, crops, straightens, 


and trims. 


е PaperPort has direct finks to more than 50 desktop applications, тімді as OCR, fax, co 


ЕТТІ Documents INTO 


EASY INTERNET CONNECTION 


Global Village Communication 
(Sunnyvale, CA) offers One- 
World Internet, an Internet con- 
nectivity package for networked 
PCs. The package includes an 
Internet server with an internal 
28.8-Kbps (У.34) or ISDN mo- 
dem connection; GlobalCenter 
Web, Global Village's ргоргі- 
etary Web browser application; 
mail gateway software; and ca- 
bles. The OneWorld Internet 
package works with 
your site’s Quick- 
Mail or Microsoft 
Mail E-mail system 
and requires only 
one dedicated tele- 
phone line to give 
every user on your LAN world- 
wide E-mail access as well as 
full interactive connection to the 
Internet. OneWorld Internet for 
QuickMail costs $1999. 

Phone: (800) 736-4821 or 
(408) 523-1000. 
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SERVER SHARER 


Starview Server Sharer allows 
you to control up to six PCs or 
file servers with a single monitor, 
keyboard, and mouse. The unit 
incorporates microcontroller- 
based switching technology to 
enable switching between CPUs 


= — --- = = 


ically zips 


from a keyboard or a front-pan- 
el push button. As your require- 
ments grow, you can cascade 
the units to a maximum config- 
uration of 216 CPUs, according 
to StarTech Computer Products 
(London, Ontario, Canada). Two 
models are available: the 5У621 
(US$349), a six-port cascadable 
unit, and the 5У421 (US$399), 
a four-port cascadable unit. 
Phone: (519) 438-8529. 
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17-INGH PIVOTING DISPLAYS a A 
Portrait Display Labs (Fremont, 
CA) offers two 17-inch color 
multifrequency pivoting displays 
that combine portrait and land- 
scape views. The Pivot 1700 
($895) provides noninterlaced 
resolutions of up to 1024 by 768 
pixels (768 by 1024 in portrait 
view) at 76 Hz. The Pivot 1700 
Professional ($1195) offers non- 
interlaced resolutions of 1280 by 
1024 (1024 by 1280 in portrait 
view) for Windows and 1152 by 
870 (870 by 1152 in portrait view) 
on the Mac. 

Phone: (510) 249-0444. 
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et фе 
management, and document management. When you drag and drop a document кесен of 
these links, the Auto-Launch feature instantly opens the application and places the т) | 
document within it. j 
Contact: Visioneer, Palo Alto, CA, (800) 787-7007 or (415) 812-6400. 
circle 3222 on Inquiry сага. 
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TAPE BACKUP AUTOLOADERS 


Two AutoLoaders from Aiwa 
Computer Systems (Boca Raton, 
FL) automate nightly tape back- 
up operations on network servers 
supporting NetWare, OS/2, Win- 
dows NT, Unix, and Macs. The 
devices support standard 4mm 
DAT tapes and can perform au- 
tomatic insertion, removal, la- 
beling, and rotation of 17 tape 
cartridges. A SCSI-based Auto- 
Loader, the $6995 Aiwa AL- 
D210 comes with a single tape 
drive. The $8995 Aiwa AL-D220 
features two tape drives. 
Phone: (407) 997-6033. 

Circle 1338 on Inquiry Card. 


PCMCIA VOICE/FAX MODEM A. 


А voice/fax modem for laptops, 
notebooks, or subnotebooks with 
Type П or III PCMCIA slots, the 
Quicktel 14V14PCM PC Card 
features V.32bis data transmis- 
sion and V.42bis data compres- 
sion and can send data and faxes 
at 14.4 Kbps. From Logicode 
Technology (Camarillo, CA), the 
14V14PCM ($249) provides 
automatic tone or pulse dialing, 
automatic call answering, auto- 
matic or manual call-originate 
or answer capability, automatic 
answer-tone detection, and auto- 
matic detection of dial tone, busy 


signal, ring signal, and carrier. 
Voice capabilities include up to 
999 individual voice mailboxes, 
password protection, remote pag- 
ing, and Intelliselect, which dis- 
tinguishes among data, fax, and 
voice transmissions. 

Phone: (800) 735-6442 or 
(805) 388-9000. 
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MINICARTRIDGE DATA 
PROTECTION 


The Conner Peripherals (Costa 
Mesa, CA) Tape*Stor 1700 flop- 
py interface minicartridge tape 
drive offers up to 1.7 GB of stor- 
age capacity, compatibility with 
the QIC-3020 and QIC-3010 
standards, and read compatibility 
with the QIC-80 and AccuTrak- 
250 tape formats. The Tape*Stor 
1700 ($429) writes data as quick- 
ly as 19 MB per minute and sup- 
ports floppy controllers that have 
a data transfer rate of 2 MBps. 
Phone: (800) 626-6637 or 
(714) 641-1230. 
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NETWORK TROUBLE-ALERT 


SYSTEM 

Net-911 ($1495) monitors an un- 
limited number of network file 
servers accessible over a LAN. 
When it detects a problem, it au- 
tomatically places phone calls to 
persons who should be notified 
of specific types of failures. The 
device, from Fox Network Sys- 
tems (Rockville, MD), monitors 


What's 7 Hardware 


the call and automatically retries 
until it successfully delivers the 
message. 

Key-View ($2995) allows a 
remote user to call a site, fix and 
restart a failed file server, switch 
to the tape backup unit, restart 
backup processing, and restart a 
print server during a single phone 
call. Net-91 1 complements Key- 
View by reliably notifying re- 
mote users when a network fails. 
Phone: (800) 539-8439 or 
(301) 921-5995, 

Circle 1342 on Inquiry Card. 


REBOOT LOCKED-UP SYSTEMS 
BY REMOTE CONTROL 

With the three-outlet TeleBoot 
TB-250 ($249) and the TB-450 
($449), which has five individ- 
ually addressable outlets, you 
can remotely reboot a system via 
either a telephone or a modem. 
The U.S.A. Communications 
(Bohemia, NY) devices auto- 
matically restore power approx- 
imately 30 seconds after you 
enter a four-digit, user-settable 
security code. An audible signal 
confirms the reboot action. 
Phone: (800) 724-5434 or 
(516) 244-685 1. 

Circle 1344 on Inquiry Card. 


MULTIFUNCTION OPTICAL-DISK 
JUKEBOXES 


Two new optical-disk jukeboxes 
from Plasmon Data (Milpitas, 


CA) offer capacities of 26 and 33 
GB in а compact desktop design 
(single-drive systems, $6995; 
dual-drive systems, $9995). The 
RF20J-690 incorporates а 1.3- 
GB MO half-height optical drive 
with an average seek time of 
39 ms. Fully loaded, the 20-plat- 
ter system сап store up to 26 GB 
of data and images. The RF22J- 
703 incorporates a 1.5-GB phase- 
change optical drive with an av- 
erage seek time of 45 ms. The 
22-platter system can store up to 
33 GB of data and images. The 
multifunction systems accept any 
combination of write-once and 
erasable media. 

Phone: (800) 445-9400 or 
(408) 956-9400. 
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KEYBOARD- 

ENHANCED PDA a 
With Zaurus, Sharp Electronics’ 
(Mahwah, NJ) pocket-size, key- 
board-enhanced PDA, you can 
send and receive E-mail, send 
faxes, access on-line services, 
exchange information with local 
and remote PCs, take notes on an 
electronic notepad, create maps 
and drawings, generate docu- 
ments, and manage your time 
and information. Zaurus (basc 


SCANNING FOR LAPTOPS 


The ColorMobile Office Parallel Color Scanner is a combination hand- 
held/motorized/sheet-fed unit designed for use with laptop and note- 
book PCs. A snap-on feeder module turns it into a sheet-fed scanner for 
such items as photographs, business cards, checks, credit cards, and /Ҙ 
receipts. Attach the motor module, and the ColorMobile Office becomes 

a motorized, hands-free unit that prevents image distortion by mechani- 
cally controlling the scanner's speed as it travels over an image. Com- 
ponents include a trackpad attachment that permits scanning of larger 
images. The scanner ($329; without sheet-feeding capabilities or trackpad, $249) weighs only 32 
ounces with all its components and fits easily into a notebook carrying case. 

Contact: Primax Electronics, Campbell, CA, (800) 338-3693 or (408) 364-2800. 


Circle 1323 on Inquiry Card. 


unit, $749; with CE-FMA fax 
modem, $849) supports Sharp's 
Digital ASK infrared technol- 
ogy, so you can wirelessly ех- 
change information with infra- 
red-equipped PCs, laptops, and 
devices such as Newton-based 
PDAs and Sharp Wizards. With 
optional infrared adapters, you 
can also beam information to 
PCs, Macs, and printers. 
Phone: (800) 237-4277 or 
(201) 529-8200. 

— M ÁÀ .— Circle 1061 on Inquiry Card. 
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NSTL's compatibility and interoperability tests are the most rigorous in the industry. So when you 
see our Seal, you know the computer products you're buying will be compatible. 


The following computer products* have recently eamed the NSTL Seal. 


Kapok Computer Co. 
Kapok 9200/9400 DX4-100 
Notebook System 


Computer 

LEO DESIGNote VP DX4-75 
Notebook System 

Arima Computer Corp. 

NotePro Enhance DX4-100 
Notebook System 

Chavo 

7500Е DX-33 
Notebook System 


Clevo 

7600 PS4C-90 Pentium 
Notebook System 

Dual Enterprises Corp 

Dual PMD5000 P54C-90 
Pentium Notebook System 

Texas Instruments/Racore 

Products Inc. 
Racore M8119 with TI Driver 


Allied Т 


Corp. 
AT 1500 Plus 16-bit Ethemet 
AT 1700 Plus 16-bit Ethemet 
AT 1720 Plus 16-bit Ethemet 


Intel Corp. 
intel EtherExpress PRO with Flash 
AT&T GIS 
NCR StarLAN 16/4 
Token-Ring ISA NAU 
МЕН Бізді АМ 16/4 
Token-Ring МС NAU 
Kingmax Technology, Inc. 
PCMCIA Ethemet Adapter EN- 10T2 


For more information about the NSTL Seal and what it takes to eam it, contact NSTL 
by fax: 44-1442-842-191 or by intemet: helens@nstl.com. It's the first step toward 


a long and healthy relationship. 


| Ld 
- 
* All brend or product names mentioned are trademarks or registered trademarks of their respective holders. f " и 
Plymouth Corporate Center * 625 Ridge Pike • Conshohocken, PA 19428 * United States * NSTL is a division of McGraw-Hill, Inc. ы 
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What's Newer t: 


Fast, ACCURATE OCR 
CharacterEyes for Windows 2.5 ($79.95) uses neur- 
al network technology to let you capture text as fast 


її as 300 cps with an accuracy rate of 99.7 percent. 


` The program ana 


such as point 


page layouts and recognizes 

| text. You can export text directly into word | proces- 

` sors, retaining all original text and page attributes, 
size, tabs, margins, and bold and ial -— 
ic formatting. You can also scan directly from with- 

in your favorite Windows applications. | 


= A 32-bit stand-alone program, CharacterEyes Pro | 
for Windows ($495) can read all Western European character sets and offers automatic image | 
rotation, dictionaries for proofing documents, and a trainable mode that lets you teach the soft- | 
ware to read obscure typefaces, such as calligraphy, Greek letters, and Gothic fonts. 


Contact: Ligature Software, Burlington, MA, (800) 444-6433 or ( 617) 238-6734. i 
Circle 1065 on Inquiry Card. 
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WINDOWS-BASED SPEECH 
RECOGNITION 


With OfficeTalk for Windows 
(US$2045), you can use your 
voice to dictate, edit, and fax 
documents. You simply speak 
into a microphone, and your PC 
carries out commands and dis- 
plays your words on the screen. 
Kolvox Communications’ (North 
York, Ontario, Canada) package 
includes software, a microphone, 
and an MWave sound card. 
Phone: (800) 556-5869 or 
(416) 221-2400. 

Circle 1068 on Inquiry Card. 
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MANAGE YOUR NETWORK A 

À network diagrammer program 
based on Windows, ClickNet 
Professional 2.0 ($795) features 
more than 2300 network images 
that you can drag and drop into 
on-screen diagrams. Behind each 
diagram, the program, from Pin- 
Point Software (San Jose, CA), 
builds an ODBC-compliant data- 
base on each network compo- 
nent. You can then produce man- 
agement reports about specific 
206 
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categories or combinations of cat- 
egories. 

Phone: (800) 599-3200 or 
(408) 997-6900. 

Circie 1069 on Inquiry Card. 


MICROSTATION FOR THE A 
POWER MAC 


The Power Mac version of Bent- 
ley Systems' (Exton, PA) Micro- 
Station V5 supports the Macin- 
tosh user interface, high print 
resolutions, and most video out- 
put, including monochrome and 
4-, 8-, 16-, and 32-bit color. Mi- 
croStation V5 for the Power Mac 
($3950) supports MicroStation 
DGN file formats and can read 
and write files in DWG, DXF, 
CGM, and IGES formats. 
Phone: (800) 778-4274 or 
(610) 458-5000. 

Circie 1072 on Inquiry Card. 


CREATE MISSION-SCALABLE 


APPLICATIONS 
Digitalk's (Santa Ana, СА) Vi- 
sual Smalltalk 3.0 ($1495) and 


Visual Smalltalk Enterprise 3.0 
($4995) feature source and bi- 
nary portability between Win- 
dows and OS/2, a new binary 
format, improved memory man- 
agement tools, and support 
for IBM'S SOM/DSOM. 
Visual Smalltalk Enter- 
prise 3.0 adds configura- 
tion management through 
the clustering of packages, 
improved browsers and 
version-control tools, OS/2 
browsers for the SOM 
Interface Repository and 
the automatic building of 
wrappers for typedefs 
and SOM/DSOM classes, auto- 
mated push-button Smalltalk li- 
brary generation, and the capa- 
bility to maintain binary 
components in repositories. 
Phone: (800) 922-8255 or 
(714) 513-3000. 
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CUSTOMER INTERACTION 


À suite of seven customer-inter- 
action applications, Target En- 
terprise (about $1000 per seat) 
offers a groupware module, da- 
tabase flexibility, hypertext re- 
search tools, an E-mail and In- 
ternet interface, scalability, and 
customization capabilities. The 
Target Systems (Marlborough, 
MA) package offers customer 
service; a help desk; and asset, 
facilities, network, sales-and- 


marketing-contact, and change 
management. 

Phone: (800) 233-3493 or 
(508) 460-9206. 

Circle 1071 on Inquiry Card. 


APPLICATION MODULES 


FOR BUSINESS 

The Ability for Windows inte- 
grated business suite consists of 
word processing, spreadsheet, 
database, forms, drawing, chart- 
ing, and communications mod- 
ules. When you type in facts, the 
software ($229) automatically 
enters information across the 
board: Change a figure in a doc- 
ument, for instance, and the rel- 
evant spreadsheet updates, or 
the relevant graph redraws. The 
suite, from Ability Plus Software 
(Charlotte, NC), also includes 
import and export filters for pop- 
ular stand-alone products. 
Phone: (800) 946-4277 or 
(704) 364-3346. 

Circle 1:131. on Inquiry Card. 
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DEVELOP VCUIS А 


A portable C++ development 
toolkit, Ilog Views 2.0 unifies 
graphics and widgets into one 
tool for designing VGUIs (very 
graphical user interfaces). Ver- 
sion 2.0 (single development li- 
cense: Unix, $7500; PC, $5000) 
lets you increase the amount of 
information you can display on- 
screen. It also provides source 
code for PowerEditor, so you can 
create, extend, test, and distnbute 
your own GUI builders in C++. 
PowerEditor’s VGUI editor fea- 
tures gadgets, 2-D graphical ob- 
jects, behaviors, and Пор (Moun- 
tain View, CA) PowerObjects. 
Phone: (415) 390-9000. 

Сігсіе 1073 on Inquiry Card. 
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DOCUMENT AND WORK-FLOW д 
MANAGEMENT 


A document and work-flow 
management system, Power- 
Office 2.0 ($995 per concurrent 
user) allows users to store, re- 
trieve, and process such infor- 
mation objects as scanned im- 
ages, electronic documents, 
audio clips, and other Windows 
data types. EZPower Systems’ 
(Philadelphia, PA) package in- 
cludes multi-engine OCR, full- 
text, and forms-processing sup- 
port; revision management; 
MAPI-compliant mail messag- 
ing; and high-volume data-entry 
modules. 

Phone: (215) 496-1700. 

Circle 1132 on Inquiry Card. 


VISUAL HELP BUILDER 


You can create full-blown help 
systems with ProtoView Visual 
Help Builder ($395). With just 
a few clicks of the mouse, Pro- 
toView Development’s (Dayton, 
NJ) package captures every di- 


your application and then creates 
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alog, menu, and control field of 


a help system with 
jumps, indexes, and 
links. ProtoView Vi- 
sual Help Builder lets 
you add color graph- 
ics, designate hot-spot 
regions on a graphic 
to invoke links to pop- 
up windows or mes- 
sages, and, with Mi- 
crosoft Word's toolbar buttons, 
place video files and 256-color 
graphics into your help docu- 
ments. Іп addition, you can add 
voice to pop-ups, hot-spot graph- 
ics, and topics. 

Phone: (800) 231-8588 or 
(908) 329-8588. 

Circle 1133 on Inquiry Card. 
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PAPERLESS-OFFICE SYSTEM А 

TreeSaver Plus, from Micro 
Telesis (Columbus, OH), is an 
automated paperless-office sys- 
tem with built-in work-flow pro- 
cessing, document management, 
and production. Available in 
single-user ($995) and multiuser 
($3495 
for five 
users) 


MULTIMEDIA MANAGEMENT 


PROGRAM 


With Media Commander for Windows 
($129), you can organize all types of 
media into catalogued thumbnail 
libraries. The program incorporates 
images, video, sound, and text and 
supports more than 70 file formats for 
import. Vi Video-format support enables 
you to expand any file to reveal every i 
frame as its own virtual thumbnail. You can also reassemble selected frames to тете new 
videos and export files into various databases. 


Contact: DataCal, Chandler, AZ, (800) 223-0123 or (602) 813-3100. 


Circle 4137 on Inquiry Card. 


versions, TreeSaver Plus auto- 
matically routes scanned docu- 
ments to user-defined electron- 
ic filing cabinets and then assigns 
them to the appropriate user or 
department for processing or 
review. When processing is fin- 
ished, TreeSaver Plus can auto- 
matically archive documents with 
full retrieval capabilities. 
Phone: (800) 798-1270 or 
(614) 798-1234. 

Circle 1138 on Inquiry Card. 


REMOTE CONTROL VIA TCP/IP 
Remotely Possible/Sockets (one 
host and one viewer, from $298) 
provides TCP/IP support via 
Windows Sockets for communi- 
cations across computers, inter- 
connected networks, and various 
operating systems. From Avalan 
Technology (Holliston, MA), 
Remotely Possible/Sockets of- 
fers file transfers at a rate of up 
to 230.4 Kbps over phone lines. 
Other features include back- 
ground file transfers while you're 
running other Windows applica- 
tions, simultaneous remote print- 
ing, two-way communications, 
remote control via TCP/IP net- 
works and the Internet, and multi- 
level passwords. 

Phone: (800) 441-2281 or 
(508) 429-6482. 

Circle 1135 on inquiry Card. 
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Software Update 


MKS Source Integrity 7.1, Mor- 
tice Kern Systems' (Water- 
loo, Ontario, Canada) ver- 
sion-control system for 
software development, in- 
cludes project management 
facilities; Visual Merge; new 
reporting capabilities; “visual 
differencing," which uses 
color coding to highlight dif- 
ferences in code; a customiz- 
able toolbar; event triggers; a 
new configuration language; 
and integration with Visual 
C++ and Borland C++. 
055449. 

Phone: (800) 265-2797 or 
(519) 884-2251. 

Circle 1142 on Inquiry Card. 


A Windows-based batch 
scheduler, AshWin 2.0 offers 
native support for Alpha, 
Mips, and PowerPC ma- 
chines and heterogeneous 
support for Unix, AS/400, 
and OS/2 networking envi- 
ronments. Creative Interac- 
tion Technologies (Chapel 
Hill, NC) adds an Enterprise 
Tree View, a notification fea- 
ture, Windows NT security 
and priorities, and remote ac- 
cess. Basic license for five 
machines and five users, 
$4950. 

Phone: (800) 545-2442 or 
(919) 419-1694. 

Circle 1143 on Inquiry Card. 


Imagenation for Macintosh 3.3, 
Spicer's (Kitchener, Ontario, 
Canada) document-imaging 
software, includes such new 
features as deskew and de- 
speckle; crop and resize; cut, 
copy, and paste; rubout and 
erase; a highlighter; bind and 
unbind objects; multipage 
TIFF and DCX capability; a 
measurement tool; saving and 
reusing of common symbols; 
support for Micrografx De- 
signer DRW, Intergraph 
DGN, and AutoCAD DWG; 
vector-to-raster format con- 
version; and Apple Event and 
Apple Script integration. 
0551895. 

Phone: (519) 748-2462. 
Circle 1107 on inquiry Card. 
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TOOLS 

The TNT Embedded ToolSuite 
($2995) delivers a total solution 
for 32-bit embedded systems de- 
velopment on Intel 386/486 mi- 
croprocessors, according to Phar 
Lap Software (Cambridge, MA). 
Components include the TNT 
Embedded Kernel; the Visual 
System Builder; LinkLoc, a 32- 
bit linker/locator; CVEMB and 
TDEMB shells for embedded 
cross-debugging; support for C 
and С++ run-time libraries; an 
MS-DOS-compatible file sys- 
tem; a floating-point emulation 
library; and a remote file system. 
In addition, you can debug your 
embedded applications using 
32-bit versions of Microsoft's 
CodeView and Borland's Turbo 
Debugger. 

Phone: (617) 661-1510. 

Circle 1136 on Inquiry Card. 


NLM FOR FAX 


COMMUNICATIONS 

Fax Ware, a 32-bit NLM for No- 
vell NetWare, can send faxes on 
64 lines at a rate of 14.4 Kbps 
while supporting up to 1000 
users and 32 servers per LAN. 
You load the Service Layer of 
Tobit Software’s (Santa Clara, 
CA) package directly on a net- 
work file server, where it be- 


208 BYTE MAY 1995 


GEI m 


LT [31] Software 


ANALYZE BUSINESS PROCESSES 

If you're involved in business-process reengineering, total quality man- | 

agement, or information-systems analysis and design, then FlowModel - 

($495) may interest you. The program lets you construct intricate dia- 

grams and flowcharts to analyze areas of inefficiency or to streamline 
a specific process. 

` Contact: Arcland, 


ERIS 
Malvern, PA, 


- (610) 993-9904. 


Circle 1067 


the 32-bit Net- 
Ware operating 
system. FaxWare 
(starter pack for 
five users and one 
line, $790) works with Novell's 
NetWare Connect and NetWare 
Connect for ISDN and supports 
multithreading services, IPX 
communications, queue services, 
bindery services, and AIO. 
Phone: (800) 468-6248 or 
(408) 982-2562. 


Circle 1074 on inquiry Card. 


NATURAL-LANGUAGE 


TRANSLATOR FOR WINDOWS 
With Transcend, from Intergraph 
(Huntsville, AL), you can per- 
form quality draft translations 
of your memos, re- 
ports, E-mail, and 
technical manuals 
while preserving the 
original document's 
format and type 
specifications. The 
program allows you 
to translate from 
English to Spanish, 
from Spanish to 
English, from En- 
glish to French, or 
from French to En- 
glish ($495 per version). Future 
releases will provide English- 
to-German, German-to-English, 
English-to-Italian, and English- 
to-Portuguese translations. 
Phone: (800) 222-9242 or 
(205) 730-9832. 

Circle 1066 on Inquiry Card. 


(800) 873-2249 or 


on Inquiry Card. 


comes a part of 


CLIENT/SERVER DATA- 
ANALYSIS SOFTWARE 


Cornerstone for Windows 
($995 per seat) combines 
| the power of statistical 
| software with the famil- 
| iarity and ease of a spread- 
| sheet program, according 
to BBN Software Prod- 
ucts (Cambridge, MA). 
The program has the abil- 
ity to transform mega- 
bytes of data into graph- 
ical representations, so 
you can visualize data re- 
lationships and then perform nu- 
merical analysis. 

Phone: (800) 331-2266 or 
(617) 873-5000. 

Circle 1134 on Inquiry Card. 


CROSS-PLATFORM GUI BUILDER 
X-Designer 4, a cross-platform 
GUI builder, speeds the devel- 
opment of user interfaces for 
Motif and Windows applications 
without relying on proprietary 
code. Available from DataViews 
(Northampton, MA), the pro- 
gram has the ability to gener- 
ate three distinct flavors of C++ 
code: Motif, Motif MFC, and 
Windows МЕС. X-Designer 4's 
($3500) Compound String Editor 
lets you create strings with mul- 
tiple fonts and directions. Other 


features include hypertext help, 
an advanced layout editor, un- 
limited undo, the ability to gen- 
erate C and C++ code, and a 
range of widgets. 

Phone: (800) 732-3200 or 
(413) 586-4144. 

Circle 1140 on Inquiry Card. 


Software Update 


Leadtools 4.5 lets you add 
imaging and compression 
technology to your C, С++, 
or other applications that pro- 
vide a C-language interface 
under DOS, Windows 3.x, 
Windows NT, Win32s, and 
Windows 95. Lead Technolo- 
gies (Charlotte, NC) adds 
functions to give you more 
flexibility when using DIBs 
and DDBs; two types of color 
reduction; improved perfor- 
mance of 1-bit processing; 
despeckle; deskew; scale to 
gray; image-processing func- 
tions; and one display and 
print function to scroll and 
zoom. From $495. 


Phone: (800) 637-4699 or 
(704) 332-5532. 
Circle 1111 on inquiry Card. 


AccuRender 2.1 ray-trace ren- 
dering and animation soft- 
ware for AutoCAD releases 
12 and 13, from Robert Mc- 
Neel & Associates (Seattle, 
WA), provides automatic re- 
flections, refraction, trans- 
parency, and shadows; view- 
point animation tools; 
sunlight animation; 24- 
million-color output; an on- 
screen preview feature; a ma- 
terials library and materials 
editor; a library of fractal- 
generated plants; and support 
for TGA, TIFF, BMP, GIF, 
and JPEG file formats. $395. 
Phone: (206) 545-7000. 
Circle 1109 on Inquiry Card. 


Bounds-Checker for Windows 2.5, 
Nu-Mega Technologies 
(Nashua, NH), delivers auto- 
mated debugging support for 
the MFC library and automat- 
ic detection of memory leak- 
age, resource leakage, and 
heap and data corruption in 
VBXes from С/С++ and Vi- 
sual Basic. Version 2.5 also 
automatically checks and val- 
idates more than 1700 API 
calls to the MFC, verifies that 
parameters on a call are cor- 
rect, and checks its return sta- 
tus. $249. 

Phone: (603) 889-2386. 
Сігсів 1145 on inquiry Card. 


44 
4 oversee а 


524 million 
budget and support 
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Name: Skip arstensen 

Cee Ргойис Айт tration Systems 
ЖГНЕ ШАКЕН ЕГ Г о гапсе Company 
Annual VV Fudge i: $24 million 


INIM TCU: 9+ years 


take your products 


| | 
" d 


В PY TE readers set the agenda for 


First PowerPC Sponte 


Applies Power Macintosh ard 


tums Power personal systema. Information Technology purchases. Their recommendations сап 
ты ЕЕ г 


to the top — or leave them at the door. Why? Because BYTE readers are the technology experts. 
They define the short list. They specify brands. They tell the buyers what to buy. 

-— Want to get your product in front of Skip? Advertise in BYTE. Апа reach more than a 
Spe tt opel half-million technology experts who drive the IT buy. 


Because the Experts Decide. 


ӛсе for Yourself: ‘To find out more about the buying power of BYTE readers, call 603-924-2618 and ask to see aur Information Technology Buying Process video. 
TT. One Phoenix Mill Lane, Peterborough, NH 03458. 


The Solution To Your 


Application Requirements 


Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com- 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 


COMMUNICATION adapters 


meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili- 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre- 
quency synthesizers, arbitrary wave- 
form synthesizers, and IEEE-488 
GPIB interfaces. 


PCMCIA Internal Interface Adapt- 
ers support Type I, II and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex- 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 


Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 


800-553-1170 


Foreign Distributor 
Inquiries Welcome 


T. QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 


Quatech, Inc. 216-434-3154. Made in the U.S.A. Intemational: Australia/Interworid Electronics & Computer 61-3-563-5011, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao 
Pauloyintercomp Electronica Ltda 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 55-21-2394955, Canada(Westemylnterworld Electronics 800-663- 
8001 (Toronto office 800-465-0164), DenmaricJes Rasmussen Aps. 45 4281 6838, England/Diamond Point Intemational 44-634-722-390, Finland/Lab Hi-Tech OY 358-0- 
682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, Hong Kong/Brio Technology Ltd. 852-581-1111, Indla/ 
Computaccount 91-11-224-5159, Israel/ACM Ltd. 972-3-6487885, Haly/N.C.S. Computer Italia 39-331-770016, Japar/NICTRIX Corporation (New Jersey) 201-947-2220, 
Korea/Sam Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Pte Ltd. 65-338-1300, Saud! Arabia/Integrated Computer 
Operations 966-3-895-1827, South Africa/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-1101-40, Switzerland/ 
Technosoftware 41-64-519040. IBM PC-XT, PC/AT, and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 


Circle 107 on Inquiry Card (RESELLERS: 108). 


BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 


Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 
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Hardware /Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 


239 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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Stylus Color 


720 ini с Sole jg 
ink jet prinie I 
© Selectable print resolutions 


720 x 720 dpi, 460 dpi, or 180 


dpi © Color print speed, highost quality mode: 5.5 min/page < 
Nozzles: 64 black, 48 color © Emulation: ESC/P2 Colar 

© 5 bitmap fonts, 4 scaleable fonts © G4KB input buffer 

© Automatic &beet feeder: 100 sheets letter or legal 

© Cartridge life (characters): black-1.5 million/color-1.2 million 


Og чина 5509 


NETWORKING PRODUCTS 


345-42 


25 (ег 3.57.................... ЕСІН 
50 Мөяг3.57.................. кететин -7006.00 
ТОСПА Е ааа атоо И 38249.00 


Call for Prong on Novel MeiVVsre upgrades! 


3Com' 


30503 Etherknk li coar ... тезек аннан 169,44 
2С509В Etherlink Ill coax ... Ше | 
305058 Etherink HI coax Spk .... 479.85 
3C509B Etherbink iil 108T....... 111.14 


3C5098 Ethersnk 11 108T 5pk wm еее Ху 38 
325098 Etheriink Ili combo... ..........12377 


3C579 Etherknk EISA 10BT _. m MIT 
301627 12 pon Linkbuskder 1087 . 


Simply LANtasbc 
T-Runner 8 port 1087... 
T-Runnar 12 port 108T.... 


ATTN 
O ER — n 


c—— 
қстан түз PPE а-та. I: 


Multiprotocol print server 108T HP МЮ, . 247.78 
Muhiprotocol print server 1087 pocket ...287.30 
Muttiprotocol 2 printer Server combo EM TT 
Muttüprotacol 4 printer server combo ..........—.. 499 82 
SNAP відтог Кй-2 computers, 1 — 119.10 
SNAP add-on Iransmeter. ... .. 49.60 
Fax Authority Solo network lax server... 19 м 


ІВМ 


MICRODYNE | = 


Engle МЕ2ОООТ+ 10BT ..................................... 08.65 


Engle МЕ2000» combo .....................................25.40 
NE3200 EISA 1087... ЖИРЕНШЕНІҢ 20222 
МЕЗ200 EISA coax... 419.07 
IAMAtrac 4/16Mpbs ISA Convertible . ‚ 465.20 
IRMAtrac 4/1884bps ISA Hardiop ... лы 23 
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С DW Sells 


For Less 


IBM ThinkPad 360 


7 Ac dy FETC 
| I! А ' 4 rec 


1 At 1 LJ 


display 


" — X94. 905 

£99.88 

nena ‚194.96 

— — 44% 23 

— 1573.71 

— 507.71 

кенен $88.15 

— 139.57 

Ee de 177.90 

TigerHub TP6B 6 pod + BNC... 195.93 
TigerHub TP12 12 port + AUI... 379.79 
Ethernet 8 hub 1087... 298.55 
3512 Ethemet 12+2 port hub 1667... тканнің 548.55 
CNET coax 119.92 

ЕТ fo 119.69 

ARCNET 8 роп active hub coax 229.44 
TokenCard 1&4.... "nmi x] 


ТС5143 Ethernet 10HT бра __..__............. _ ны 
Жи Кы B-bit coax ....... NNNM 48.98 
ARCNET coax ......... те 


ТСӨМоАЯОНЕТ раза pori ab i. -— 
ТС5065 Ethemet B port hub 1ОВТ ......... 


PE3106T pocket Éthemet 108T ...................... 288.51 
PT316CTP pocket Token Ring !!..................... 455.09 
РРХОЗ Рагайві pori multipexor. . олы ТҮ. 
PS-CE2 PCMCIA Ethemet 108T ..................107.99 


PS-CE2 PCMCIA Ethernet combo ... NN 222.48 
Р5-СЕ2 PCMCIA Токал Ring ..........................231.Ю8 


TAPE & REMOVABLE 


GOHBADO... 


шті 250 ішотші...................................... 143.37 
Jumbo 350 Кета)... ФВ 


Jumbo 700 Нета)... „268.58 
Jumbo 1400 ігйвтпігі.......... - 225% А7 
Trakker 250 parallel роП..............................-. 289,44 
Trakker 350 paralel port....... T .A28.81 
Trakkor 700 paralel „427.38 
Powartape 2.408 SCSI inemal .. 937 58 
Powertape 2.4GB SCSI extemal 1077.98 
iomega. 
Zip drive 100MB parakai eviertace................. 122 95 
Zip drive 100MB SCS) interfaco .199.98 
Zip disks 100MB, Ipk... а 4 75 
Ditto 420MB tape drive internal „леза 
Ostto B50MB tape drrve imema) „217.02 
Таре250 25ОМВ лым 126,26 
Tape510 510MB intemal 279.93 
Ветки 230MB Insider SCS! 454.44 
Вето 230MB Transportable 25444 
Bernoulli 230MB cartridge ................................. $9.81 
MICROSOLUTIONS 


Backpack 3.5" +.44MB floppy рала .............. 
Backpack 5.25" 1.2MB floppy ралар ............ 
Backpack 250MB tape backup parade ............287.58 


СОМ IS A NASDAQ 
TRADED COMPANY 
пара $ v9 OL соте 
D & B Rated 5А! 

Duns 10-7627952 
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MEDIA DF = 


No TT For Credit DUE: 
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ТАРЕ & REMOVABLE MEDIA DRIVES | 


CONNER 


Tape’ Stor 420MB internal .......................................1Ю1.17 
Tape*Ster 420048 peraliel port 337.29 
Tapa "Sor 85ОМВ internal e. 272.28 
Tapa*Stor 850M8 perata port ..................... „410.94 
Tapa'Stor 408 infernal IDE ................ — $39.78 
А Mountain. 
FS8500 306МВ IDE intemal ........................... 313.53 
SidaCar li 305MB ралабә!.................................10®.4А4 
1200-4 408 SCSI хм) ......................... ..1634.48 


MULTIMEDIA AND CD 


reative Labs 


Edutamment CD 2X kf Imemal ...................... 435.14 
Game Bastor CD 2X kit тинтш..................... -309.64 
SoundBlaster value edition... esso 43.37 
SoundBlaster Pro value edition .......................... 72 ы 
SoundBlaster 16 value edition........ .....96.95 
SoundBlaster 16 МСО. ........ rivo E cci 148.65 
170.06 

SoundBlaster 16 ASP МСВ.............................. 178,65 
11.96 

228.38 

бошҡ ара АУҒЕЗ2....................................... 296.95 
240,82 

NMIF 

T 4,248.73 

24708 

245.21 

549,06 

Soundscape warvetablo .......... NEAL T! 

Jensen JPS35 speakers SW .................. "— MGS 
Jensen JPSAS speakers TOW ........................... (2.00 
Logitech SoundMan Wave /............................ 110.48 
Microeolutions 4X CD parade саллам 257,86 
a, ———— | 0 
NEC 2V Deluxe ..........................................—.._—..2064% 
МЕС ЗХр Рма.................................. 154 54 
NEC 3Xp Plus КЕ .......................... КИН 1. 
МЕС АХІі.........)....- "mt 
NEC 4Xi Ki... 449.78 
МЕС 4Ха.....................................—.__—....—..._._.479.44 
МЕС4ХеКВ...............................................540.2% 
Pioneer ОНМ6бОЯХ АХ 6 disc .............. "— Т | 
Pioneer ОҢМ1804Х 4X 18 Жес..................... 168.66 
Plextor 4ріек quad extemal ........................... 579.98 
Plextor 4ріах quad intemal ........ e 
Sigma Designa RealMagic 14а........................ 229.92 
Sigma Designa RealMagic .............................. 379.98 
Sigma Designs FleaMagic CO КЕ.................. 050.41 
Sony COU-SSE 2X кїшмтмөї!.............................. 4118.84 
Sony COU-555 SCSI 2X ета! .................... 165.28 


Sun Moon Star CO 2X kit тоса 7 14878 
Sun Moon Star CO 2X kit Internal sound .....211.78 
Таас SuparQuad АХ intemal............. 298.01 
Toshiba 3803 SCSI 4X іст... -m07 37 


SCANNER: 


DB ili 12X12 4 button ..... nem 24490 
DB іП 12X12 18 йїюл........................ EO d 
DB 11 12X12 pressure pen ....................—.209 BE 


Drawing Siate |! 12X12 4 button cordless veis 24898 
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г b Intel 4865Х 33MHz CPU 

m. Ф 4MB RAM sul, 20M B max. 
® 340MB hard drive 

€ 8.4" active-matrix color 

Ф Accelerated local bus 

video, IMB RAM 

hard drive, battery and Порру 

drive % PCMCIA: accepts 2) 

Type П or 1) Type Ш 

€ Preloaded software: PC-DOS, | 

Windows", Lotus Organizer and 

more..® TrackPoint [pointing device 


ORRA 2. 51999. 


Masa 


€ Removable 


UU cow 43404 


Е5СОС....... стел SA 
Е5-1200-РюРС.............................................. 1237.38 
(2 HEWLETT 

PACKARD 

Scan Mi ЗР..:.......................-.----»«:--..»-----«СХХ.ЯФ 
Scarlet ЗР document Isade ........................... 178.87 
ScanJet ИСХ WASA interface ..........................459.00 

document едег.......................468.60 
ScanJed ИСХ transparency adapter..................813.26 

MICROTEK 
Scanmakar LG grayscale ................................ 306,28 
Scanmaker H color................ ——— m 822.04 
Scarmaker HSP сооғ..................................... .% 
Scanmaker HHA color ./............................ سس‎ ^ 
ScanMakor Ht ссісг....................................... 2008.08 
Scanmaker ЗЕТ sida scanner ios. ..UÜTR.TA 
Summaskeich HI 12 X 12 16 bution ...........—..218.84 
Summaskeich Ш 18 X 12 4 Боп ...................52& 44 
MONITORS 

Mag Innovision ОХЗБЕ .................................. 11400 
Mag Innovision МХД5Е..................................... 457 44 
Mag Innovision DX17E .................................._й,73 
Mag immovision MXP17F. Luo 88.97 
Mag innovision МХ21Ё .............................. 1084.32 
Мыуачох CM2089 14° 28.229386 
Magnavox CM2099 14° 28 МІ......................... 247 44 
Magnavox C2015 15* 1004 ..................... але 
Magnavox СМ4015 15* 1200 ................ — AAT 41 
Magnavox СМ4017 17° 31......................... 000.28 
Magnavox СЫ4018 17° 28 ........................... 4 433.453 
Magnavox 20CM64 20° _ RETRO Ram 
NEG XV14 147........................ NENNEN OT 
МЕС XV15 15°................................›._40@ 
NEG XV17 177.....................ь. “рк нона ТВ 
NEC SETE [Pom R ME. T. 
NEG KEAT J———— ТЭ 
МЕС XE21 31* eere {OTRO 
NEC XP1515*.. . —— 428.40 
NEC XP17 12" —————— M2] 


NEG XP2 210° ierra AUT 40 


Samsung З 14° 40 22548 
Samsung +504 15" 124.72 
Samsung 17GLs 17" 49442 
Sony CPD-1425 14”... 318.33 
Sony 15SF 15" 432.27 
Sony 175Е1 fF"... ^. JÉ TRA 
Sony 20561 20°... —ÀoÓ трах 2ü 
ViewSonic 15G 157............... E E | 
ViewSonic 17G 17"... ае кеме 18.78 
ViewSonic 21PS 21°. - $683.70 
жоғ vi {ПЕС т AR FT m =i 
ADS VGA to TV EHS intemal ................................ 134.89 
ADS VGA to TV Eitt extemai.......................194.83 
ATI Graphics Xpression (GA ZMB ................... 209.44 
ATI Ағарбіса Xpression VLB 2M9 208.44 
ATI Graphics Xpression PCI Ie 59.44 
ATI Graphics Pro Turto СА 2MB ................ ЭМ. та 
AT? Graphics Pro Tuto VLB 2MB 309.79 
AT! Graphics Pro Turbo PCI 2MB .................... 3. 
AT! Grapteca Pro Turbo PCI 4MB ... EN: 37 
Diamond SpsedSu Pro ISA 148 $5.69 
Diamond SpeedStar 64 ISA 2MB... ^. 193.56 
Diamond Steaith 64 VLE 2MB VRAM — 314.64 
Diamond Stewth 64 PCI 2MB VRAM ............... 316.64 
Hercules Dynamite Pro ISA 1MB .................. 153.42 
Hercules Dynamite Pro ISA 2МВ .....................197.4% 
Hercules Dynarniis Power VLO (МВ weve 148.38 
Hercules Dynamite Power VLB 2MB......,........ 194.239 
Hercules Terminator 64 PCI 2МВ..................... 319.93 
Hercules Terminator (4 VLB 2M8.. 2 326.87 
intel Smart Video Recorder Рто................... -24 

| | | ] 41% 

Ч.!! | 
1 T | 1 y 1 i 


her PIYE | | 
intel “О?у | * 
OverDrive® | 
Processors | 
ee ad ja in i 


Add an Inte) Pentium", IntelDX4”, оғ IntelDX2* OverDrive" 
processor to your Intel486~ СРО. based and run your 
applications at amazing speeds. To find out which OverDrive 
CPU is right for your application, cali your 

CDW account executive today. 


e ы f ) Ғ. n у 
As low аз................... — i | 49.00 cow 39783 


Le S 


n COMPU) | | OMPUTERS 
TOSHIBA r INSTRUMENTS 
T2100 DX2/50 250MB meno... 1449.02 ТМАОООМ 4/508X 200М8 dual color... 206148 
T2100CS D MB dual аг... 2254. ТМ4ОООМ 4/500 Р... A 
en ста -E TM400OM 4500Х А55М8 act сі. 00000271828 
T2150CS DX4/75 500MB pas color СО .......3599.81 TM4000M 4/75 355М8 dua! color "2007.58 
Т2150СТ DX4/75 SOOMB әсі color CD ..........4606.22 TMAQ00M 4/100 524MB act color .......... 4375.81 
а TM5000 м Rn a erica нан тағын .Э. 
n فی‎ me سے‎ a ML. ТМ5000 5/75 810MB active clr 3758.90 
Т1960СТ 200MB act союг..............................2431,18 ` ВОТ MATRIX & LASER PRINTERS | 
T1960CT 320MB act сой... 2819.09 


Т4850СТ 4/75 520MB act сог... 434965 MUSSO. 42981 OLBSO. . 1189.60 


AST | =р- 
Р | BU10SX ........ сөнеді 81220 .............../-« 
| 84 HJC600e 


388.00 
Ascentia 910N 4/500 40MB pas color......2789.82 | БКсы color......48.18 
Ascenta B10N 4/75 510MB pas color..........3149.90 BI ree MEM 
Ascenta 910N 4/75 510MB act color .... .......4094.00 
Ascenta 9104 4/75 710MB act color............47855 | EPSON 
Advantage! 6068d 4/66 540MB CD ................1095.06 96.84 
Advantage! 6060р 5/60 540MB СО... 1824.79 | AP3050.. 7... 1,148.48 DEXBGUQ Рыз. 
Advantage! 8075p 5/75 1GB CD....................1 888.12 íi. a — е SIUS 400 ee 5 
Advantage! В090р 5/90 1GB СО. ...... ..........2242Һ81 | АУ... 16544 5 400.............. 
Advantage! 8100р 5/100 IGB СО.............2468®з | ERG“ 39 Буша (009 777 AMA 18 
Bravo MS 4/66 270MB .................................. 1498.87 АР5000% .......... ....229.71 Stylus Color $09.5: 


Cree ens 


Canon 


Innova Media 4/66 420MB МТ ...................... 1200.99 
Innova Media 5/60 420MB МТ ....................... 178.00 
Innova Меса 5/90 540MB MT .................- ^. 1 1] 


02550 
ІВМ ThinkPad Portables Winter 
Optra 


701CS DX2/S0 360MB dual союг................... 3799.00 
701С5 DX2/50 540MB dual color ..................4149.00 
701C 3 DX4/75 360MB act coor.. ИИИ T. 
701CS DX4/75 540MB act coot. .................5049.00 
3860C SE DX2/50 540MB pas color .................3040.00 
З6ОСЕ 0Х2/50 340МВ асі сойю..................... 3089.00 
3G0CE DX2/50 540МВ ас! color..................... 3449.00 


РС300 Series desktops 


PC330 DX2/50 8MB, 364М8.................... 1274.00 
PC330 DX2/66 BMA, 354МВ.....................149400 
РСЗЗО 5/80 16MB, 540М8.............................2742.00 
PC350 DX2/66 OMB, 540МВ....... ......,........... 1048.00 
PC350 DX4/100 8MB, 540MB........................ 1920.00 
PC350 5/60 BMO, 364MB...............................22099.00 


eg n 
Color upgrade —— 6 Е 
DEClasor 1152 4 ppm... — 822.78 
DEClaser 6100 B ррт......................... NIIT 


NEC 


Versa V 4/50 250MB act союг........................4@8@2 0 
Vama V 4/50 340MB oct color. _. . MIT» В2 
Versa V 4/50 540МВ aet сою........................2484.5% 
Versa М 4/75 250МВ dual сї ......................... 3001.07 
Versa M 4/75 MOMBA dual cir. i... 3272.04 
Versa M 4/75 340MB aci сї............ .............Э7#7.0% 
Уеган М 4/75 340MB true сіг..........................41%8.52 
Versa М 4/75 540MB aci сіғ........................... 4251.08 
Versa M 4/75 540MB hi-res сіт.......................4629.12 
Versa M 4/100 340MB act color .................... 4203.08 
Versa M 4/100 810MB act союг..................... 5042.81 
Versa М 4/100 54048 hi-res соіюг.................4962.2% 
Versa M 4/100 S40MB trub соки... ..... von 68.91 
Versa M 4/100 810МВ hi-ras сіг..................... 5477.10 
Ready 4/835 270MB СР................................ 116.21 
Ready 4/66 340MB CD... s. 1486.05 
Ready 4'88M 420MB 2X CD .........................1494.74 
Ready 560М 420MB 2X СО .......................... 185337 


ткстоМатс Color ітҚИ..............................-...234.7% 
microiria Р622 ................. .........................4324.45% 
microLasar Pro 600 P523... |................. 1197.02 

Е Seas ERD 
microLazer Power Pro £00 pias ИФА 1800 60 


15029.62 


-— no 


n DRADD 


адыр: ت‎ SOO} 9? 
ШШЕН FAx (708) 465-6800 


| Caviar 420MB Е!ОЕ....................................... „195.19 
Caviar 540MB 


| 
| 


mg = 


Fax М - 1. - with XJACK* 

@ Rugged XJACK” connector pops out for use and back in 
for travel Ф ХЛАСК* connector eliminates bulky cables and 
podules % V.32bis (14.4K bps) data, 14.4K bpa send/receive 
fax € Auto س‎ hot swapable @ Advanced Error 


Correction 4 Ф 5-year warranty 
BETTER ahr bu. d 9119.55 cow 276s0 


HARD DRIVE! ac ONTROLLERS | j BATTERY : T: MES WES 


Б | American желер Conversion 
270MB Евз\-АТА „оссо UR A к= {Шш sii paged emt S 


anna | ВаскИР5400.......... ———M ПЖ 
ASME 5С8Ғ-2...............10.002.м4..2.2.222 a 00.00 BACKUPS 450 ................................................-% TEES 
420ME Fast-ATA assure cress OLB? —  — 


MICROPALIS — 


ТОВ SCSI-2.. чазаа ната ӘМЕТ! 038.48 
таа 5681-2 ОТИТ von 404096 
ЧОВ БОТ. ннн нич... АЕ 26 
1936 ЗОВ 8С5І-2.................... ........... ..1299.87 


CONNER 
o ir | 
ol ger оо шш | a сей 
850МВ Fasr ATA... oes TT MBit reme er HT Pens RE 
1270B Fast-ATA....... oso 9307.97 LAN. тт mem = 


AS Conner drives індесі incluce complete трал 
area А.) посаг, 


42BMB Ғаз-АТА............................................ 00,87 
BABMB Ғаз-АТА................................ 22408 
722MB Ғаз АТА?...................................... 264.48 
1GB Ғая-АТА2............................................. 464.62 
1.008 38С42....................,.........ь.6Ю....ҙ......Ссəл.28 


WESTERN DIGITAL 


Tripp Lite 


EIDE ....... — меен 250,00 
Caviar 730MB EIDE ............... —— ПІ ОЙ 
Caviar 108 EIDE.............——- 837.47 


s o 89.87 
& CO MMUNICA TIDI NS | 


(Robotics 


SPORTSTER MODEMS 


V 34 28.8K intemal w/fax.... 
V 34 26.8K externa! willax , 
14.4K imomat w/lax ......., a 
14.4K extomal witax... ee OY 


COURIER MODEMS 


VM internal wilax ,..... 
V.34 extemal wax 


beet otto Ehe el 


$VAPE ee nenbespbeuseihbhuseeanteacaume 


(D)Hayes 


ACCURA 144 intemal «Лах........... нина 03.80 
ACCURA 144 extemal ywilax........ SER 019.98 
ACCURA 288 V.34 intemal Лех ee 182.13 
ACCURA 288 V.H external wAtax............. -.—.118.08 


OPTIMA 288 V.H imama! wax ..................... 088. 14 
OPTIMA 288 V.34 external wax .....................421.84 


Lifetime Warranty! 


AST Ascontia JION АМЕ чөеп, 
I alrriacriCAL AST PowerExec 4/2351 4МВ САС 
IN PERIPHERALS, AST PowevExec 4/3351. 16МВ...... ............. CALL 


14.4 internal wifax о BR HP LaserJet 4P 4MB ............— CALL 
14.4 Mini Tower айах.......................................100.02 HP Laserjet 4 4МВ...........................................СА. 


V.34 28.8 Intemal кЛах.................................... 2080 HP Laserlot 4 MB... re катары zu 
4 n ОО oo 2 as 

V.34 20,8 Miri Tower wifax ........................ ^. 208.0 ШЫНЫНЫ de isi i Du 

BOCA IBM ThinkPad 755 4MB.. — E RE 


Onine Expresa 14.4 interna! эЛах....................64.25 ІВМ ThinkPad 755 8МВ........................... CALL 
Onlna Express 14.4 омота! жЛақ...................78.78 s толсо AM vicus = T A 
У.34 28.8 MOMA «Лақ............................... AAA Toshiba 1900-4600 es > 
У.34 28.8 extemal «Яах................................. 20.0 Шә "y. ЗМИ ee 2 
MICROCOM NEC Vera OMB... ALL 
Deskporta EB 14.4..........................................148.29 
Deskporte Fast ES V.FC 28.8 ...................... 1 78.94 Please call tor other applications. 
Deskporte Fast EP V.FC 28.8.........................24440 Сай today for current pricing and availability! 


©1995 COW? Computer Conters, Inc. BYTE 1235 


Circle 179 on Inquiry Card 


soore 


The newest addition to Datalux’s family of space-saving computer products! 
This 1.4kg unit measures only 26x 12x5cm (10°x5"x2"), yet is powerful — 4865X 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 
| most important, it provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
S LCD monitors, making it ideal for industrial control, 

vehicle, POS, institutional and presentation 
systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network} or a stand-alone system 
with hard disk, powerful enough for today’s CAD or desktop publishing programs. 
Hinged lid is removable. 


| = des an and "—— E 800- ‘DATALUX 


ii hour faxed data sheets: 703 662- 1675 


——. = ee — === -— ———— 9 ———— — 5 --- ee ee OS | 


LCD Monitors 
Datalux stand-alone monitors are available in both 1.8 
kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller. The 
mobile/industrial unit (pictured with swivel 
[ The popular 1.0kg desk and mount] is in a rugged aluminum housing with sealed front bezel and 
.4kg portable flat models controls. All models plug directly into the Databrick or are supplied 
| save 60% of the normal with a 16-bit ISA bus controller. 
desk space, with full-travel, 
tactilly responsive keys. 


Space-Saver 
"yen 


Desk/W/all Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or 1 
mounted опа wall, this 4 kg unit measures only 


Footprint is only 28x16cm 
(11х67, but the 100 keys 
[| have standard left-to-right 

| spacing. Both models are 

i ХТ/АТ/Р52 compatible and 
are available in many 
languages. 


29x24x | Icm (4.5х9.5х11°) and is rugged enough | 
to survive as a touch system in harsh environments 
such as kitchens or factories. 


DATALUX Corporation Datalux International, LTD 
| j 155 Aviation Drive Euro House 
Winchester, VA 22602 Curtis Road, ІІ Old Water Yard 
ч Рһопе (703) 662-1500 Dorking, Surrey, UK RH41EJ 
| Fax (703) 662-1682 Phone 44 + [0] 306-876718 


Circle 185 on Inquiry Card. Fax 44 + [0] 306-876742 


AutoBoot Technology ina 
New ‘Slimmer’ Size! 


Ш Control up to 96 file servers with just 1 
keyboard, monitor and mouse 


Ш AutoBoot™ feature boots all attached 
computers without user intervention 


Ш 1.75" unit fits easily into your computer 
rack using a minimum of space 


Ш Push-button and keyboard controlled 
scanning standard 


Ш Control all computers from a second 
location up to 150 feet away 


Ш Supports all 100% IBM compatible PCs 
and Р$/2 or serial mouse; optional 
Macintosh and Sun support available 


Ш Rear peripheral access available 


COM IDE Spring '9$ 
* 4.27, 1995 Alanta, Georgia USA 
Booth #N5762 


SLIMLINE 


COMMANDER 
e = рн ДС» BEX" 


(205) 430-4000 (205) 430-4030 fax 


IBM; PC and PS/2 ate trademarks of International Business Machines Carporation, Macintosh 15 a registered trademark of Apple Computer; InG. 
Sun is a trademark of Sun Microsystems. Cybex, Commander and AutoBoot are trademarks of Cybex Corporation: | 


Dealer Program Avallable Made іп USA 


Circle 181 on Inquiry Card (RESELLERS: 182). 


Tla COMPAQ 
NEG» IBIN» AST 
PACKARD BELL 

TOSHIBA“ HP 


Don't Settle dens Less | 


Guaranteed Lowest Price 

The Best Brand Names = i 
30-day Money Back Guarantee P - 
Never a Restocking Fee VES 
30-day Price Protection YEE 
PC Computing Five Star Award YES, 
Lifetime Toll-Free Technical Support ЖЕН 
FREE Hardware Configuration ҮШ 
FREE Software Installation TES 
Same Day Shipment YES 
Pre-installed Software Discount YES 
All Major Credit Carts Accepted TES 
Never a Hidden Surcharge YES 


$4.95 Shipping on Most Peripherals ЖЕ 
Compaq Authorized for Direct Marketing ЖЕН 
Hewlett Packard and IBM Authorized ШИШ 


90 Days Same As Cash YES. 
Low-Cost Business Leases ТЕБ 
Volume Purchase Apreements TES 

YES 


Customer Satisfaction Is Top Priority 


800.298 417 


Internet:sales@pescompleat.com 
International (508) 624-6400 


Model Screen Hard Drive — Price аА Large built-in trackball 
486DX2/00 104 00аГ5сал 250MB 509 


AST — Compaq — 


AST Ascentia 910N ITE Elite р 


А 10.4 Active and 10.3" dual scan displays Extra Performance |, ә ж ділік 
А NEW! Lithium lon Battery for extra long life on the Road | ED — 
А PanVision graphics for ир to 1024x768 resolution А NEW! 10.4" Active Matrix | COMPAQ | 
А 2 Type ll or 1 Type til PCMCIA slot color display | LTE ELITE 
|А SMB RAM exp. to 32MB | х 

Processor Screen Hard Drive Price А Integrated trackball | 4 
486DX2/50  10.3"DualScan 340MB $2749 А BuiinACadaplor ха esmmsssamssssesue 
486DX4/75 10.3 Dual Scan 510MB 3149 д 2 Type llor 1 Type lll ^ کے‎ E m 
486DX4/75 10,47 Active 510MB 4129 PCMCIA slot ^u. c ЖӘ. 
486DX4/75 10.4 Active 700MB a 4519 А MS-DOS 6.2, Windows 3.1, Бас ШҮ d — — j 

= | MS Video for Windows Run Tima, | 

Tabworks 


Processor Screen Нагі Drive Price _ 
486DX4/75 89.5 Dual Scan 340MB $3129 
486DX4/75 9.5" Dual Scan 510MB 3499 


E. 486DX4/75 10.4" Active 510MB 5029 
486DX4/75 104 ن‎ & nam 5389 
x Business ` 5 
Ascentia 810N 
A LARGE, 10.4" dual scan displays Contura 410 
A 4MB RAM expandable to 20MB А 486DX2/50 processor 
A Removable hard drive and floppy drive А 4МВ RAM expandable to 20MB 
А 2 Type ll or 1 Type Ill PCMCIA slot А 2 Type ІІ or 1 Type Ill PCMCIA slot 


A MS-DOS, Windows 3.1, 
485DX2/66 10.4 Dual Scan 340MB 2539 Tabworks, Lotus Organizer 


4B6DX2/66 10,4 Dual Scan 510МВ 2683 
Hard Drive Price 


siness Lease: $88/mo 25 Dual Scan SN АРА! | 
AST, AST logo are trademarks of Busi EA Lease: $87/mo. COMPAQ 
ж | АСТ Research, Inc. All rights reserved. ig ns a , 
Texas Instruments ІВМ 


2827 : 
Р mÜ a WU — ыл. 
wow AVAU ARIE! 
ravelMate SA, NOW AVAILABLE! 


A 16.7 million colors on | ThinkPad” 755CE, 
T say E and the 
A Built-in dual Lithium ate ym 
lon batteries ThinkPad? 7556р 
A PCI bus architecture A 8MB RAM expandable to 40MB 
шм A Built-in 16-bit stereo sound, 
performance 144 data fax modem, telephone 


A Removable hard drive EEE answering machine, speaker 


A. 2MB Video RAM چ‎ phone & infrared port > 
A 16-bit sound, speaker, Ачу L Or ТИР ШЫДА ThinkPad* 75500 

microphone and MIDI A 20 popular software tities included! 
Processor Screen Нага Drive Price Processor Screen Hard Drive Price ThinkPad’: 701 
Pentium 75MHz 10.5" Dual Scan 500MB $4999 Ee Notebooks 
Pentium 75MHz 10.4" Active 772M8 5599 1880X100 104 Dual Sean B108 о ЖИИ 

| АЛОО 10.4" Activo В 55% 

TravelMate 4000М 4850ХАЛ00 104 Active 540MB 5099 ФОТ 
A Brilliant color display 4860X4/100 10.47 Active — 810MB 6399 БӨЛІГІ display 
A 16-bitsound card 486DX4/100 10.4" Active 540MB 7049“ M i ib 
A Integrated pointing device asigw as 4860X4/100 104°Actve Biome 7499" МЫ 
А 2Typellor 1 Type Iil PCMCIAsot 2119 — "Features Built-in CD-ROM Drive ЕО 
EDED OS Disan HOME I1 ThinkPad? 360E IBM 


4860X250 84 Active 455МВ 2629 ШН. Notebooks 


4860X4/75 9.5 Dual Scan 455MB 2799 . ntivas® 
486DX4/75 84 Active 340МВ 3069 Docking Processor Screen. Hard Drive Price Ap - 
486DX4/75 84'Actve — 455MB 3319 ШЕСТ 4860X250 9.5'DualScan 340MB 52699 & PC 300 
Ce тмаооом A601250 95'DualSean same 3040 pmm no ciraos 
; Now Only Т... мыны 
EXAS 99 4800250 84 Active | SHOMB 34970 ` Available 
INSTRUMENTS $809. | 


Toshiba Direct 
^ Satellite Notebooks 


A i BUILT-IN CD-ROM DRIVE! ” 
A 16-bit SoundBlaster, MIDI Ni МАУ compatible 


А Built-in AC adapter A 1 ҚТЫ 


A MS-DOS, Windows for Workgroups, RunTime 
Video for Windows, Windows Sound System 


Processor Screen Hard Drive Price 


486DX4/75 10.4'DualScan 500MB $3639 А 82-key keyboard 
486DX4/75 10.4" Active 


900MB 4749 А MS-DOS, 


Windows 3.1 = 
A Accupoint pointing device = ~- 
A Enhanced power management 


(T2100 series), 1 Type l|] | | 
and 1 Type Ill PCMCIA — EE 
slot (T2400 series) Sipe. 


and Satellite Pro Series 
Performance at an Mr iniu Prite 
A Built-in AC Adapter 


Na for _ 2 
Product Guide 
800-298-4 7 


Portege T3600 
Award-Winning Subnote 


A. Uitra-portability at only 4.4 Ibs. 

A. 8MB RAM expandable to 24MB 

A PCMCIA Type II slot 

A External 3.5" diskette drive 

A Integrated Accupoint pointing device 
Processor Screen Нагі Drive Price 
486DX2/50 8.4" Active 500MB $3719 


14700, T4800, T4850 
& T4900 


Sight, Sound & Processing Power 
A Brilliant color display with local bus video 


T2400 
А 1 Type Il and 1 Type III PCMCIA slot 
Model Processo: screen Hari 2 e A Microsoft Sound System, buitt-in 
T2100 4860X250 10.4"DualScan 330MB 2249 microphone, audio out port 
є Г E а 2 cue A MS-DOS, Windows for Workgroups 3.11, 
4 : 
E T2400  486DX2/50 9.5'DualScan 320MB 2449 UliraFont, Indeo video compression software 
T2400 — 4860X2/50 8.4' Active 250MB 2889 
T2400 4860Х0/50 8.4° Active З20МВ 2949 жн م‎ нен Be THES, 
i T2450CT 486DX4/75 9.5 Active 320MB 3899 T4700 486DX2/50  O5'Acüve 320MB $2999 
T2450CT 486DX4/75 9.5" Active 500МВ 4199 T4800 486DX4/75 95 Асімә 500MB 4189 
Business Lease: $53/mo. T4850 486DX4/75 104 Аме 500М8 4519 
T4850 486DX4/75 104 Actve 772MB 4829 
T4900 Pentlum 75 10,4°Active 772MB 5499 


3 TOSHIBA 
Hewlett-Packard 


HP OmniBook Note- НР OmniBook Note- | 


ке = 


(| RT. Versa V 


}PCMCIA slot — — 4 4MB expandable to 20MB book PCs 4000 Series book PCs 600 Series 
Remova floppy & screen A 2 Type ll or 1 Type ЇЇ PCMCIA slot Desktop to-go-PCs Lightweight with Performance 
СА ТУ Li and micropl ‘one A Removable hard drive 


Processor Screen Hard Drive Price Processor Screen Hard Drive Price 
3860X250 10.3 Dual Scan 260MB $2499 486DX2/50 85 Dual scan 170MB 52540: 


A perce floppy - add second 486DX2/50 8.5" Dual Scan 170MB $2549 


А MS-DOS, Windows 3.1, Windows Sound 


486DX2/50 10,3 Dual Scan 340MB 2829 . 

System, MS Video for Windows Run Time. д MS-DOS 621, Windows 3.1 4850020 10.3'Dual Scan 520MB 3199 4800x475 BE Dual Som TOMB 3099 
Processor — ore. Hard Drive Price ‚а 486DX4/75 8.5 Dual Scan 170 МВ 3099 
лл Бе ЕЕЕ Л Processor Screen Hard Drive Price 4860Х2/50 10.4" Active 340MB — 3769 4860X4/75 85" Dual Scan 260MB 3379 
486DX4/75  9,5'DualScan 340MB $3219 ——————————————————— 486DX2/50 10,4" Acti 520MB 4179 и 
4860Х4/75 95° 540MB 4199 4860Х2/50 9.5 Dual Scan 250MB $2369 A NAE L Jet Pri ter 
4860%4100 95°Acive  810MB 5049 486DX2/50 95'Actie 250М8 2889 480DX4/100 10.3' Dual Scan 520М8 — 3999 HP LaserJet dL ....... B ТЖК. 
Pentium 75 9.5" Асіуе 340M8 4729 486DX2/50 95 Асіме | 340MB 3029 4860Х4/100 10.4 Active 340MB 4489 HP LaserJet 4P ........ EN per 
УШЫ 95, High Res. 540MB 5479 486DX4/75 9.5*Active 340MB 339 
Pentium 75 9% “High Res. 810MB 5989 4860X4/75 8.5 Active 540МВ 3779 HP LaserJet 41 

Business Lease: $106/mo. а [газе на: Now Only 5440999 


he... mek 
- HP InkJet Printers 
КҮҮСҮ” HP DeskJet 320 ............, -$299.99 
HP DeskJet 320 
w/Sheet Feeder ........ 14.359,99 
HP DeskJet 540,........... 289.99 
HP DeskJet 5606 .............479.99 
HP DeskJet 1200C ............ 999.99 
HP DeskWriter 320 ........... ‚299.99 
HP DeskWriter 320 
: w/Sheet Feeder „............ 359.99 
Versa V HP OmniBook 4000 Notebook PC 3 D el rae IET 28059 
es er dala o's clare = ر‎ 
HEWLETT HP DeskJet 1200C/PS ........ 1589.99 


NEC & 


Circle 206 on Inquiry Card. 


PACKARD  HPofficelet ............. 769.99 


COVERNMENT, EDUCATIONAL, CORPORATE 


| & INTERNATIONAL ORDER SPECIALISTS 
- 215-022-0050 EXPRESS international Order Line 


: 215-022-4540 EXPRESS Technica! Support 


| | | y j : 215-022-0116 EXPRESS FAX - Domestic < international 1 
| } a | | г - 800-636-6792 EXPRESS Order Line - TOLL FREE 
; s ! ; - E -Dedicated to serving Purchasing, Agents Worldwide ' 
51 „= “Чы coer il 5 Accounts for ай Fortune 2000 
HOURS: E | — др. c 
5109-626.42 92 9: 00-9:00 Р LIX <> ma = NO SURCHARGE 


a =_- 


y INO, 1 11 мық 
Ez TOS . 
ie илл LS REMOVABLE CANTRIDGE DRIVES 
КЕН Fae e giog 27000 TERAALACIPAR FRC, . 398 606 
" ӛз ма : 19% TOSH ғ 
| 1 қон ма IMS Ұн ома ок ad m 17 а 
ж ` | MICROCHANNEL CONTROLLER TOGBS!! TEM SIMS XX Meat MOM { 06 10 AL PORT 
у | 1 тор А 34 OME NTT RN OF 
| суу Seagate | FACTORY NEW-1 YEAR WARRANTY io рео munna сисар ^s 972 10508 ALAS ҚИ, МЫС зема las Di о бю CARTS арза 1 IONS senses 
= - EON-ESTEE-—— 9 Quantur WEE ома Van Мз н TRE 
Ua Ug; Кш шы gl. ЖИЕ  —— ТВА тек еден нн 
5737804 гиз 1205 СЕ 2а CfPIOD0S 106GB OMS ыг 509 77% De 193 FACTORY NEW 2 YEAR WARRANTY NMHONSO] хац pt 650 — internal External 122939 
51312204 ^ 0568 9М5 ot ін СРР21055 2108 OMS 5252 889 =” тек O8 P ORIS Т WH 080 2.5" (ITO) us Р 1.2080, 875 REWWTASLE OFTICAL DENTS 
51312060 10568 pas 50572 5,5 CÉPOIOTS 2108 OMS SCI? 1068 ы аа ОРЫ; (Ж ^y 383g DIRT 
ETE им; 52 5$ CPUS E O WESTER . муы SAME I 06 E іа” ا‎ 
БІНӘЖН (758 905 5022 9 = AUT XELR- - | una Thus ni m 2915040 урме igus ч Ж 4 
5119400н 21508 905 6252 99 NAK Ri YPC | (12655 36308 1105 Sco? 57923546 — 2104 16245 ED such г 
STM3ON zian 10м 305-2 ga ШАД КО Уа tho, — MOMS qvi ROI ETO SAG TEMS аа à 1.308 EH 
UCFEST асыла 311: MEg E NERE. CAS 
Е мт M . ) ? н 
STATORDON 9 ORA MS 341%) 3069 FACTORY NEW: YEAR WARRANTY. AC2540 $40MB ИМУ IDE 209 112205 JAIME Ит $i „== ےچ‎ V 208 CARTRIDGE GLASS/POLY ‚170/89 
CSI-BARRACUDA - 7200 RPM. Sy 02000 Мн (MS IDE 28 manas togas 9 9 Quantum [7 HEWLE 
51325504 2168 SMS SCRE? 1109 MEA тш ie - ТЕН oms iot 390 1402105 fU TEE OLS2MBAT 2н РЦБ E: ©) PAIS 4. 141 
` T 4 ? f 5 hy d almi 
51181508 4208 AMS SSI? 209 ion! АТЫМ tous Мы? ars ACII200 1708 OMS ш 43% DUNS AMB REUS Ио) 65245 Ес 1705 9 € LIVES 
, | кызл 20084 BMS SES? 969 ЕТТИН чу 
RAxtos weta 1008 Ine хы; Dé lal ilaliltlall Y sce HT rr vn td Ж ЕГ? a tas 
Ус” NCI? 3 2 на! ца ЗЫР ПАКО DKIVE со 
=. MCl9! 395 пы у? 2969 | Lc 21 = Paot и UMS $19 FUTTSu 
FACTORY NEW-2 YEAR WARRANTY жш; 122 тм scoray 102 FACTORY MEW-S YEAR WARRANTY О (6192) or 15° Deves (1829) FUJITSU "—«—— 
ыу 42009 UMS XX ы UCA 42368 8445 SCSLAV 1685 1388 | 10М5 scsi $694 Neat Hr lor lor CO-ROM a «Aude j^ DANES 
MT5AQAV 540М8 1245 TX 21 MCi991Ay 9168 OMS SESAN хую 2168 В MS &C5I 1340 МН WIDE Chico 3 5^ Dive Cab кат Cable M28371 240M8 1745 1295 томда ORAE INT Er 
go | 1 HEWL ETT A, т “ . VP X . 319 
ОБЕ Aid Lu m UNITS | | (75 SEWLE I BB 9 МА tor Piel Desen Ал) жи. зан 
unde SU En ———— —— x = жна атолаи Оро 
> 2 , 
043410 165Ы8 wu wu roca 360 FACTORY NEW-5 YEAR WARRANTY FACTORY KEW-5 YEAR WARRANTY 
tai? IME 19005 коа 375 ылы бума ТАС 00 ж 105588) 1045 575) 1515 unm 5 — |: " E 
dekati IE 1905 POM 44$ Мыз KAB тл Мы TGS —— BMS SCS 1029 2BUTTUMOSUTTONMACROSXY! ЛУУ DUAL FLOPPY 144 & $2 
- Е 1 f 13 j ORI | f | { м0 PADE ІЗ — 
| j о os = 4 i 
ЖТ ERSONAL COMPUTERS WORK STATI STEAOONS ‘LASER PRINTER «ЛЕ 
Эл 1 j GRE: НЕ! AST OELIVE 1 ig ; BIG SAVING 
киши а 1 j ] қ L 
"47 , TA 77 | ZANTE ’ 1 2E! | Of МІ ) ас 4 ЕЙ SOURCE қ 
L 9l! / 18 = —— — کے‎ мА A | VEF F 
МЕМО pem e  4MB X 9-80NS SIMM $139 Д 256K X 9-BONS SIMM | $4 Г256к X 9-70NS SIPP 20 : 
TORY SY EMS —— کے کہ‎ MIO ты 
Jumbo 250 internal $159 4MB X9-70N$ SIMM — 139 | 256K X 9-TONS SIMM - 15 E 256X36-1MB-70NS 55 їз 59 
Jumbo 350 internat Us au 9-GONS SIMM ^^^ 448 ТЕ FFT ынды oe Мс sm 
pe aden 13 gp 4MBX9-60NS MM — 145 | 256K X SONS SIMM 18 8 512X36-2MB-70NS- 95 9752 ЖМСА 
do 1400 "—-— - ا‎ 33/5  1MB X 9-100Н5 9 CHIP ММ = | 1MB X 8-BONS ММ. 40 M 1X36- 4MB-70NS/60NS 165/175 малы Br 
Tiber +r ret 3508 ТИВ X 9-бОН$ 3 CHIP SIMM 40 | 1MBX5-7ONS SIMM û2 | 2X36-BMB-T0NS/EONS — 338348 |) “99/5! 
Де reir qo НІ аі — 9 1MB X 9-B0NS 9 CHIP SIMM -! 4MB X GOONS SIMM _ __ 135 M 4X36-16MB-70NS/60NS 535/545 - M 
Ке 2468 SCSI тты METH _1МВ X8-70N5 3 CHIP SIMM 40 | 4MB X 8-TONS SIMM 140 В 8X36-32MB-70N$/60NS 1125/1175 мы тушы ы ^ 
мед a-— 2 чы ч eU Leo. o O i г 
2120 CARTS SNG/SPK өлі... iM ` MB X 9-70NS | СІ CHIP : SIMM 45 | ТМВ X 9-IOONS IPP ب‎ 4 | 16X36-64MB- -TONS/GONS 2395/2435 ed sur Card Qt % 2278. WDE/FOOPISENIG.. ‚.%% 
тте | 1МВ X 9-60N5 3 CHIP SIMM 42 | 1MB X S-BONS SIPP __49 M 1X32-4MB-70NS/6ONS 150/160 - 127 тыран ІМ HU ы бош ii wa. 175 
CAR 1MB X 9-60N5 9 CHIP SIMM 46 || 1MB X 3-TONS SIPP 50 | 2X32-8MB-7ONS/60NS 299/319 M ro" uero» —— nt 2700 DEFO РАБО 28 
| окоо гене аты. зи MM 16MB XO-7ONS SIMM / 595 Ш 1MB X9-CONSSIPP 7 51 Ш 4X32-16MB-7ONS/GONS 499520 Ш (2 item m Henieintemewe 201% 
TapeStor 420MB онг 210 gn 16MBX9-60NS SIMM 635 || 256K X 9-ЮОН8 SIPP | 18 М 8X32-32MB-70NS/60NS 1095/1195 || (2 Vas на M Nac m m ru "E 
бе ius NM Pert: s | 256K X 8-100Н5. SIMM 13 | 256K X 9-BONS SIPP 19 -16X32-54MB-TONS/SONS 2295/2335 | пзе Бла CONUN RN ECS ese ov 
TapeStor В20МВ Parallel Port. — .. . 420 CHARIC AM E CACHE кутш үн гү - LIUM pw UST Wot оно ж x алғ m 
04320 248 DAT, YI MB/MIN, пив хтона сше такав: 175 | ETDTECCIETTTECI || INTEL LL-H ШОШ шышы. t г — 
- - 144 | PENTIUM pE- 28422 Гай SC SI VER, 4 
"ИЛНЕ pap "7927099 їзїї 125 | 256KXt7ORS 175 | ANO AS APIS 130 || хып» sasl ции aa? | PE UN OD Ta Мары as КОЕ کم‎ bg m 
SAMBAAN, BARE INT/EKT — .999/1,099 үүн TKK CONS 115 | адыл аве ТАШЫП 119 дин мисом гы дп | CYRIX "enel т ШО ETR SOR Cw 94 
‘ | Ami. мекізес L75 2506 х а-100нс ам ба: 080 | 844-20 ым); 11) | 90 Dem Oem Oi Carman 21 o ДЕГИ з 
 WangDar. B som ЕСЕН |ua ип inuna musun cme шшш ni” PROMISE — 3e mem Сш 
N | 5.97) L Al. | ТРЕХ FE. | | E BUS Fit eR Bsa Ph 6004 207) P 
н ТЭК х HONS 158 | 25681450: 475 |21515 1400 | 12218-25 3604 | Мы 113 | мины SEG | шышты ІН ышы м TECHNOLOGY, INC. \ ; 4 
3100 2008 ТАРЕ TAPETEN AAAS "Ue d i DE CACHE CONTROLLERS Lach ode) EANA - айы | 
3200 4-80 ТАРЕ TAPE IMTÆXT, 5950) p MA COPROCESSOR z | DN FED ВА шр D FAR - Mu Оран, 123 
| 3áo00x 868 TAPE TAPE INTEXT 09041 099 INTEL иона л | NT э | CYRIX пиши м | оиа ип этиш и B quen EA ы жеги №) қал шалам ымы 28 
| DX 4 Yan te n егін а = سا‎ Б ion Р LI еу = кити? МІ re fom 5 mcudec и РСА, PRVO муж Ыл Ма 2 ago: пф Кыс Most) sed KS uto СЫ 298. 
LAAD 4, IT^ ИШТИ! 17002 MDITUT.-5 15007 020072129 2990: HTIN гаа: м | ес гіме И DEZI + Errores Mm 2m T— 
4200 268 TAPEINT/EXT. 2. 849/558 шын а | шиити 73 | on л | oan ы | сит и | мис мы HEIL и IT: MTOA I EDS ОП! 
4 458 ТАРЕ INTIEXT 9991,099 ипли a | ENA п | шытып э} | EDT и | ШТ | TSEC м TIST м ME CONTA — A24 
2 $68 TAPE HUET EH шпіні я | ижа 75 сигис и | 07чи Ee). — W  MUPLISENNMD и AU AOU Сод Cte 4-143 -—-—— Ж... 
8700 TAPE INT; = 217 г ығы? Paci Gare 29 usikre 54 
8506 SGB ТАРЕ INTENT 20252, z — --- سس د سس‎ — HEBES nt "lag KIZA Дое ECA SES Tae 299 
8500 1068 TAPE IKT/EXY ча HEWLETT р лғ = 1 рр Ter $ RETE {ока аб омы: соза | 
nai 228235 ^L NLE AREA D. ' t ҒТА | RECORDABLE XO E AANO teed 55 бӛ нал $i. Рен wen SCS Card n 
"SIMI. Ii | PACKARD | DEV BUARD: Т АТ | гр ROM: «50 7 Cormier 237079 ae وام‎ Ars 19 
fray ЫШ ШОШ CIL. | а e — Eciam 1 ee a . ад ت‎ we au Scy «a 
PP — TEL тета - mam | а = Hember Hing оте уз | Е пер лені СШ knuuc MOO Wai ока KE 
(38500 305MB IDE шелі 22-343 с гыт! АЕ, Computer Cares | DR S e № INNACLE МИСКО | I^ 1v созы нуль СЕ Сат с  WECACHE CINTIMLLERS 
.-. C1533A 4-1608 TAPE INTEXT — 10991,1838 4. ТҮЗІ»! Gragiste 15А EWS HOI) Me 7v 20 tation, D 02 Ч ЖАЗМА GA orto 
SideC ut U 365B Pale 313 ӨЛ DIAMOND (мін pci red са - m 911-4 m 
E a АШЫ 90MM DAT CAM (15PX). сым) P & — Dye Pr 7943 СЫ 195 X "ARD а Аж. @ ТАА ҰРА Cache Core pi 129 
1200-4 468 SCSI External v “Аав ACD- 1000 e n 
| зета 2045 35-574" CONVERSION КГ. »l 5 ere е-е қа улутан re 203 AB 1% hn tae ыы е AC 4C 8 С Ма кока 15 КЇ! ПА — PCUCDE Cache бото 19 
Y МЕ -=r He se = А | он Ро 2B БА i5 “ Oy*urnte Power ГМ VLA PO x5 Back Joder» SW іссе Гра = — m = 4 Р - - - 
{ Ti LI - бст Ро MB И.В 105 Эбле A UI М#БАМ1 49429 ңе Pose СА TUB РСЗО 225 z 
106.0 LI. j | Abc f Wee; COS e For MAC or PC 
^ MEGA |=1= тамды DO Smee 2 ш, E CAB 
16 EU! 1 5 | es Acca Ад $) PAT] E WADE. 
SPEED PARALLEL PORT СО AQU DAWE 8339 S eae Чеш БА RAM МЕ LS 9 Ga Ы Рема CUN. гачы Pree: VLE WB P720. 135 | wa Careoter hor PC 
| 2:0 Tapt DANE 329 omega 1804750 Interna! Ыс 3154 | Sram BA Палм зме PO... з EE ler Инн Grete Pran Po: ме 2225 | кө —— 
| DSKTTE ORY тА E дее Br матема Том m ты 2651 in | Sean RA VAM TUB ACA 19 SOx Lr Let $0 меним 5% т. Et p 2- тл 10 $50 
11, Қ | € К -— 4 
HARD DAIVE 420 459 Ветоиш 150M8 internal ПЕ... . 209 | Seam biva Da pavia „дю FON ar ien D ÛSA or VESA 10 * RS-3A0CD + 1 TMS Data CENTRONICS 50 TO МАС 25- PIN 18 
BAFACN 4204 PARLL "on итми. 469 Бетон 7IOMB insider S251. 454 È Үрт SE MH v8. ——3 gy 2) А иө => EL Data Trardes « TYRESE CENTROMICS 50 TD CENTRONICS . 23 
90048 TAPE DRIVE ... . ‚459 Bernout 230948 Tramporabie . 454 КЕЧА eet m барка Wordt VLB IMB S14 | LL NR ead сонс рото Ы 
. mu 579 90 MB Cartridge/150/230 99 | Viper SE aus vie 09 oon Las Level 25 БАЖА з Xoreyuon Ve isi "ue 
уре SE шанс т байсу Ареумоп 7H VB 735 P CENTRONICS TO OBA. up, % 
| 2М VAM TMG ORAM 1200 (эзи Ë 
ТЕТТЕ т м ining ЖЕН алса Есіл ы ЖООМ > ° 4a. ` 
| , / کو‎ ў сз (ira "alb? ESO. Cul Sansa ESHA 10 52504 50 —— ee 
| ЕВ | D i pH 15ғек ЧӘК Мой сим 5 Gughes Pro Tuto MB SA 179 zam El эсе 
| „А | АУ, -— 0 Саат who MBAS Dn дэи к earn Bares mn FAST WIDE SCSI- TO CENTRONICS 100 ri 
2 = — ORCHID SVGA IE CORE IME SA ҮДА cart SE Graph Pro Turbo 248 БА 5% | ‹ wc; 1GB SCS Nrt Û E 2P ROBO 200845 saree i ы “я 
mive LODS МЕС nasen SAME АРСИ В. $149 бА TPE UA IME MB YA cat. Graptvcs Pvo Turbo SMG VLS — S90 қ i Ez ptt ; ез BODE 1G ates: us IESE 1424 
5С51 50-PIN 4 в 
Game Blaster CD 18... 379 HEC 2v 3179 | Kenan 64 MB SAPMA 199 r Graphics Pro Turbo 4M PCI 590 | 3280 Speed models жай i EN Драх. ка слога си 
Edutainmant СО 16 kil убх 449/549 MC 2V бакна. . 621122705 | Keen ЕЛШІ SPORE... 119 344, М ЖЕ و‎ ELOS PORN ا ا ا و‎ 24S 
Sound Blaster Value Edition 49 MEG SRP Plu/PlusKil ,....... Ада | ramener bl Had МАРС 149 E $35 "imi у АЖ „р В DE 40-ҒІН FIBBON 3 CONNS 2. ...... H 386DX-25 systems, use Сх48808Х2-5)....269 
Sound Blaster Pra Value Editon, .. 60 МЕС 4X мара Ki... ..... 209/46 Ú Favoriet MB MATO -10S SVGA МӘС (074X768. $0 [inntas r2 مات‎ а E a унан ME MEM E 
Sound Blaster 16 55152 o 179 N ا ا‎ I. oo oo Fitrectek PAO 64 2М8 ОАР 299 SVGA 1074к 1024 X 768... 70 Voyager TMA И-Ал?Ы8 12945 | ср. Que CROM maiig $69 [ - = 
Sound Blaster 16 5651 wage ., 19 MEC AXE Pro 22... B79 Draper P3064 GAB VLAPOL 459 SVGA VESA focal but A) SW! PO Sport VGA HUE 12% | NE RA ОАА tie ыа v 
Sound Mastar Multi CO = 149 PLEXTOR : m — = i 0 ғас мые EAR 
Sound Blaster Mutti CD wASP ° 179 E S 4 ' | ve БУДА “$909 t aans 1399 
Sound Master AWE 32 299 adi салттан 4. Ее cans E Е perge ШШ? lana j 14° W X4 15° 44% 499 
Sound Bia ier D: PKI чет] Cache 1 Е » Sina" = 24 6 "ENTM CLE = Š- 1 = a LEE] t й ғ 
Sound Blaster SEDEM 3 POEN Emons ре ма, 399 | = Ал өзе МР! ылы рф - "Ve wNonic нелер AM UO dd 029 
Digital School House CD 2X kit int 435 Жағы; i | C Lom. 595. HP CE LAA a bt 79 РСМСА 2.0 Modem жеп XJACK^ a xz , p 15° Muge XE1À 529 17 44TDWICO | 1154 
Multimedia Өтсе СО 2X kil int 548 PIONEER | MT Baka ыса HAt wta, i eee a салтын ы jm 1. Мышбуес XE? 39 27 44 1 
Н A томен... Овоо SNN a Eu mue G naeim na ІЗ Ға 
МАҚ desta Premium мор `. ви uiu m . 1879 pose 24788 Үнү ин брата 144 ext wax. 374 ыыы PONOA 234 Ға Moem w ACRAS ff POS oo ДШ 3 Sy HÀ м: mel fs 
m av» 32 Prus ЗӘРІН Soortsier 2 Optima 14 4 € j A Mi л i 176 тм буа 4 * 
ORCHID GameWave 22 Pius 21799 3509 SCSI ax кті збыт броги 218708 Via ie 209 Den AACH mata 55 PERIPHERAL. OTORO wo. 5» ———— X ЕНЕ ... DG 
peiin de a ^^ | Soars BES nrt 105 Одета BVH ва аса az Maii Pocus 819 рше suum 048 | (7 6 үне TACHI 205 
А [27 LI J Inb dai Sgorsster СЫСА in а ! Procums ба 7 " T 
i сас 1 1 CD5325 OS SCH & D ыш | Sextem FMAM 230 г HEHE Prxuss — 2509 an $19 so 3879 E ry am ыл 17° Syn 37045 879 
| m үйөт Syrhece 249 CDO5315 омбы Speed SCS Н 279 | братан 114144 fu 119 Bl IATA Procass | M9 = © СУ! 4 tr ER INC SG IANAO 
MONTE CARLO E. ae бала Саз 0 COIS Dorene Sposa SCS и латы -SA | Sore ta viae n 9 > 144182 he Seriean 105 Үле wd "TE S. don wem ob mand 
MONTEREY Mubmeda Sad Саа. WA SONY Won 48141 Port 195 Samak Ae 200 іні $259 144011414 ез — 119 rimless ta tige. ылу | 17 FOS! ие лағып Мә BI РЭА. олет ан. $829 
m Қона SUNE Comer VM 75878484 409 бадаст 400 бир Га A. 348 28 104 бейей. 219 VANSE 3647741 | 1L. OM SF КӨ т) nee Me D ТЫЎ Ir FAA С т 
CARSENED Gane eS $149 | Coe V4 25.8288 Wt 199 бик 400 d 7205010419 бааа й. — 245 Pontis d g€*-- o — U- TED m Um 
TAHT) Card 249 т F - — a >. j -— = " ың ow 11° 176059 ..... 1679 
EAC 3 Г v4.02 қ 
WAVE te fend Edêrg Somat- 72 су м paparua kt aX AT ал E NETWORMING. Pel ca vrac 5 User CD a ГТ ADK A дає v "m 8n T. m dw г. > 
= CO 558 SaperQuat Ox AT Rar Dove з | tuer vt wm, Netware 2.72 10 Uter CD 22 1805 Lage: рта Багит GE - эш a ° 2290 15 F7RO uere. 3200 
; | = m з. "w durs ай Satie ке Bom СС шоно ми ° E MAGNAVOX 
= (b LAUS IT ter С =... & p = z Aa as ài SALE 
TV Div са жетем mouse © 3 epon Artem ме 25. 7054 100 Leer CD 1938 toh woe кт МЧК. m A Lom 7 cu — . m 
a eee — 4000 Quad CO кй eterna , sus | oe ; ү лде? ртт serve хэ z m ۰ يج‎ 9 10 CMO009 258 
TV Fite AV179 . MB 5000 Quad CD ee ені с, 514 DESIRES tad Berd coms 310 100 usar 35 35 аа ДІ мос... им а е 298 15. Cus те 
laico Rock 4 cil = ا‎ iii РЕЗ1ОБТ ры Рети TOUT — 264 Burial Hatara V1.0 1 з | - 4 -- MS 15 Сы 258 
Auce қ ПТЕГИТІШІГТЕГ; тра 2 сраз 1 жете 119 | EON" 7. 139 7 Сам? 59 
"ТӨЛКЕ ...................--.--.-..... 27% РА AM | РІЗ! аро rng 455 t User $60 IBM Dues Rieg 3A A МСА. 489 SXAP moon arene B | gw cniz 1275 аг ТЉМ £39 17 Сыа 
Video Cigper = - ee 22.215 — CHMC-X400 Gusd Speed ЮС 1223 | РРХОЗР mapa- 78 S User „259 вм Тәм Aing MAL. 409 Қалма Sao rrek to seme 49 їг Cumt È ns 17" 176564 699 ж” сыны p 
Ж a ы —= m — —— Time . a — —Ám = - —- 8 - M г шеш 


WA > FP ИЛЕ AF Ш ЖСР = 
ТЕЕ «С П-И ПЕ СЭ И. СЭ Сс И ЕЕ «<> 
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сітсіз 1004 n mpi (Card. 


| © Intel 286 12MHz 
processor 
* 1MB RAM 
• 12MB (5.257) floppy 
disk drive 
ih И * IDE hard/floppy controller 
g *Hveexpansion slots 
n. | * Two serial А оле parallel port 
| 


115705 286 12MHz bare-bones sys. ...$169.95 


й Јатесо Motherboards 
M * Motherboards also | = 


BE 1 available without CPU! Call 
KS for detalis 
% g ° Diagnostic and operating 
| system software available 
А One-year warranty 
Ж Й 115941 803865Х 40МН: w/CPU......$89.95 
| | 117401 803860X 40MHz w/CPU.......149.95 
қ M 79214 804865Х 25MHz w/CPU......199,95 
= 116118 8048651С 66MHz w/CPU ....229.95 
| | 95222 804850Х 33MHz w/CPU...... 299.95 
95169 804860Х SOMHz w/out CPU .149.95 
| [| 95231 — 80486Dx SOMHz wICPU......449.95 
E 486DX2 66MHz Motherboard 


E e Supports up to 32У8 of RAM | 
on-board 
e Supports 256K x 9, 1MB x 9 
and 4MB x 9 SIMMS 
e 256KB Cache RAM 
MEE * Supports Windows, Unix, 


4 Xenix, Novell, 05/2 and mos! popular software 

BE * [wo 32-bit VESA slots, six 16-bit (four when using 
MEN doth Local bus stots) and two 8-bil slots 

ЕЙ > Size: 1001 x85W 

Й © Weight: 30 Ibs. 

119731 4860Х2 66MHz Motherboard ....$379.95 


Floppy Disk Drives 
Й TEAC, 
| SONY 
| EPSON 
| TOSHIBA 


- 


| 

| 

ia Panasonic 

( * РС/ХТ/АТ compatible 

е P/N 120045 includes mounting kit & faceplate 
for use in 5.25" floppy disk drive bays 


"я 78396 Epson 360KB 5.25" .............. $39.95 
2 M 120045 Sony 1.44 М83.57................ 44.95 
"73 118957 Panasonic 1.2 MB 5.25" .......... 49.95 

: M 118922 Panasonic 1 44 MB 3 5 .......... 49.95 

| m 119722 Toshiba 144 М83.57............. 49.05 

M 74392 Teac 3.5/5.25' Combo ........ $114.95 
4 Computer Power Supplies 
B ° Fits most popular desktop, 
| | mini vertical and vertical 
Cases • One-year warranty 
• 8088/80286/80386 and 

| compatible • Built-in fan 
| | 19465 150 Watt (8088) $59. 
| 67467 200 Watt (8088/80286) ........ 69.95 
| 19545 ан т, qe— 79.95 
| 19529 200 Watt тілі .................. 69.95 
|- 65728 300 Walt arri 119.95 


* Noexternal power required 

DCE/DTE selectable 

95232 interface 

Up to 38400 baud 

Хоп-ХоН or Hardware 

n 1 handshaking 

| * Will communicate over 18 miles (max.) 
of cable 


116581 Short haul modem................ $39.95 


| Embedded Applications | 


EJ Short Haul Modem 


m =" 


4 Avecad 12x12 Graphics Tablet | 


* Digitizing Tablet with 


8031 Proto PC Board 


Efficient software development and rapid puck 
hardware prototyping are • PC/XT/AT and 
combined in a single compatibles 
integrated development * MS-DOS, Microsoft 
environment. Allows Windows compatible 
programming in assembly * Great for high-end 
language. CAD/CAM or simple 
*32Kof SRAM -32K of monitor EPROM menu selection 
* 8031 Microprocessor • 2540 ІРІ resolution 
purpose digital input/output ports * Size:12'L x12"W (working area) 
* 40-рїп header for all system signals * Weight: 8.5 Ib. - 
• Two 23-pin headers for demultiptexed data, 120117 Graphics Tablet ................ $229.95 
address, control, and input/output signals а а 
119545 Embedded Apps.Proto PC Board $99.95 | 2-Button GlidePoint® 
Ес Raa | Trackpad 


CCD Те!ебатега Gray Scale 


A new touch surface 


ғ Composite output (RCA jack) that lets you move, 
• Infra-red sensitive E point, click and : 
* Automatic iris highlight witb tbe iteram абаб =: your 
© Tripod mountable finger! 
ғ Includes 12VDC @ * 286, 386, 486 and compatible laptops, 
200m4A AC adapter notebooks, and desktop systems 
e Color: White “ Serial port or PS/2 mouseport 
e Weight: 1.1 bs. * PS/2 mouseport adapter included 


* DOS 3.3/Windows 3.1 or above 

• Includes 3.5" disk with enhanced driver & tutorial 
* Size: 4°Lx7Wxt'H = * Weight: 0.75 Ibs. 
119811 


© Size: 521 x 270W x 1.75H 
119298 Gray-scale camera ..............290,05 


40 Piece Computer Tool Kit 


e [C iiiter wah ріп straighignar 


Ergonomic Mouse 


Great for Windows users and and graphics 

pugnent — 
” Ergonomically бергей 
extended usa without tiring = 

“ 3 programmable 
microswitch keys 

“ High 400 to 1600 dpi 
dynamic resolution 

* Microsoft" & Mouse Systems mode compatible 

e Connects to standard RS-232 serial port 


e SAE nutdriver sockets gets 
* Reversible torque screwdriver bits 
* Potentiometer alignment tools (2) 
* Adapter bit for sockets • Wire cutters/striper 


• Pocket clip screwdriver» Zipper vinyl case 119407 Ergonomic mouse ............... $39.95 
• W 4h: . 4 Size: i 1. 
va wane у | 3 Button Serial Mouse 
me U ресе COMPUIEE ООН.» | „ру Туз88/486/Р52 and M 
compatible computers 

* Hand-held & easy-to- compatibte 

operate е One-year warranty 
е Supports TTL, CMOS. • Weight: 1 tb. 

ud 41, and DRAM 44 104441 3 Button serial mouse ............-. $9.95 
e Size: 71. x 3.625" External 250MB Tape Back-up 
“ One-year warranty « DOS environment supports 
73525 Portable IC tester ................. $139.95 | OIC-40, QIC-80 and PC-36 
mr —— m mor an | e P/N 117786 can be used 
1 Socket 16К-8МВ E(E)PROM with Norton Back-up or PC 

0015 “up 

Programmer « P/N 117751 includes easy 
* Programs EPROM's, EEPROM's, in dan an со 

and flash memories е Interfaces with floppy system 


“ Programs 16KB to 117786 Tape backup without software ..$129.95 
8MB EPROM's 

* Menu driven software 

е Full screen buffer editor 

* File tormats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 


* 2 & 4-way Binary file splitting programs 


Graphics/Memory па 

“ 8088/80286/80286 and 
compatible 

• One-year warranty 


; * Expand your memory ог - 

* 2 & 4-way Binary file shuffler programs ли 
* Includes adapter card, software and manual enhance your graphics capabilities 
. Size: TL X 5 SW x 1 75H . One-year warranty 67459 VGA card III $49.95 

: : 104660 Super VGA card ................. ..89.95 
101400 1 Socket 16K-512KB ............. $120.95 91230 Monochrome graphics — 29.95 
78457 1 Socket 16K-2MB (above) ........ 189.95 | 93542 16-bit super VGA accelerator....99.95 
78465 4 Socket 16K-2MB Programmer ....269.95 | 112141 SMB memory card .............. 109. 95 
104651 1 Socket 16K-8MB Universal ...... 101688 VESA graphics accelerator ..... 

% 
АМЕ 'O 1355 Shoreway Road 
| Belmont, CA 94002-4100 


ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS 


Everythin 


fo one 


FAX: 1800923796948 (Domestic) 
FAX: 415959292503 (International) 


from Electronic Consumer Products 
fhe Largest IC Selections Available! 


Call lor our new 1995 Catalog today. 


ӨЗ we © 1995 Jameco 5/95 
Call 1800831 °4242 to order today! a: 


o, uL‏ س ا 


2-button serial trackpad........ $99.95 


117751 Tape backup with software ........ 149.95 


GAM - SPM PST | 119482 


Ergonomic Keyboard 
Ergonomically [^ - 
designad in a 
wide "V" angle 
to contorm to 
the natural 

position of 

hand placement for data entry. 


e PC/AT & PS/2 compatible 

° At ауен mod, е 

е Deluxe customized wrist 

. Sher o TL X85 WX LOW e = Woight 37 is. 


119271 Ergonomic keyboard........... $69.95 
CompuPhone 2000 
АШЫ Шы 


е No modem, no Internal cards, and no serial 
port connections are necessary! 

¢ Standard 101-key, high-performance keyboard | 
with full function telephone and professional | 
Style telephone headset | 
е Keyboard rings on incoming calls 

* Phone features volume, flash, mute and redial | 

. НЫ phone numbers automaticatly or 


manually 
* Includes Windows and DOS telephone 
ent software (05/2 optional) | 
* PS/2 adapter included 
* Size: 18.51. x 7.8W x 1.6H Weight: 5.4 Ibs. 


119554  CompuPhone keyboard ......$109.95 
Foldable Keyboard 


Super Space Saver! 
• Folds in half 


Р5/2 (using EX те 
P/N 28003 - ê compatible 
e 101-Key enhanced layout 
e Tactile feedback with finger homing on 'F", “7 


e Separate cursor and numeric keys 
e Sor 17.47. X66 Wx 12H (unioided) 
* Weight 29 bs. | 1 


е РС/ХТ/АТ, 386, 486, 
Pentium and 
compatible computers | 
• 0,28тт dot pitch | 
* Maximum resolution: EC mn 
1024 x 768 (interlaced | =E 
and non-interlaced) = 
• Scan frequency: Horizontal: 31.5KHz 
Vertical: 50-90Hz — *Tilt/swivel base 
* Low electro-magnetic radiation emissions 
* Power: 120-240VAC, 50-60Hz, 85W max. 
© Size: 14 5W x 15 2"D x 129°H 
e Weight: 25 Ibs. 
119124 14° Super VGA monitor ....... $299.95 


AST Research 14" Paper 
White Monochrome Monitor | 


© PC/XT/AT and compatible computers 
” 0.31mm dot pitch 
e Supports MDA, 
Hercules graphics 
(HGC) 
ғ Resolution: Hercules 
T20 x 348 
Displays up to 132 
characters by 44 rows 
ә Input: DB9-pin (TTL) connector 
* Scan frequency. Horizontal:15.7/18.4KHz 
Vertical: 50-60Hz 
Anti-glare / dark glass screen 
Tiit/swivel base | 
Size: 12.6'W х 11.9°D x 11.4°H | 
Waight: 17.2 165, 


Paper white monitor ........ $109.95 


e "m т 


| “іе 


IBM 
(THINKPAD STOCK 


CLOSEOUT) 

T/PAD 755С 50MHz 4/S40MB......3450 
T/PAD 755С 75MHz 4/340MB.......4049 
T/PAD 755С 75MHz 4/540MB.......4375 


COMPAQ All 


Notebooks system 
LTE Lite 4/40C 4/170MB.................... in 
LTE Lite 4/40CX MHz 170/340MB...... 
LTE Lite 4/75 MHz 340MB/510MB... stock 
NEW Prolinea Series big 
PROLINEA DX2/66 8/525MB... 


Ex 4 
1 f j fi d 


4 ] қ 


We export with international warranty 


TIPAD 360С5 33MHz 4/340MB..special PROLINEA DX4/100 8/525MB. Ш 

TIPAD 360CS 33MHz 4/340MB.....2319 PROLINEA P/75mhz.... 720mb | Ыз 
TIPAD 360CSE 50MHz 4/340MB....2398 | 54.744. (360/1840 |1200 eee call | PROLINEA P/90mhz....720mb ШТИ 
PROLINEA P/100mhz...720mb 


HP 4+/4M+.1360/1840 |SCAN JET llcx..889 


T/PAD 360CSE SOMHz 4/540MB....27 19 DESKJET 560C.save |HP 4L/4P.......call/915 


too 


T/PAD 360CE 50MHz 4/340MB.....2760 Deskpro & Deskpro XL 
T/PAD 360CE 50MHz 4/540MB......3079 sey iA — HP 3c(new)......... - DeskPro XL 4/66M, 8/535 MB low 
NEW RELEASE gsm Î uo ac 3^ НР SP....(new).....call | Deskpro XL 5/60М 8/525MB.. to 


HP 45І.............. 2790 HP 660 (new) call Desk 

a — е pro XL 5/90 18/1gb....... А 
PC 300 DX2/50 4/270MB..... cn i| All printer S T O СК | Deskpro XL 5/100M mention 
PC 300 DX2/66 4/270MB...... 00 p Шама oni gu SERVERS call 
РС 300 DX2/66 8/540MB...... HEWLETT PACKARD COMPUTERS spraying ا‎ a енгеннен for 
PC 330 P60 8/540MB РС... Notebook rosignia 
PC 700 P/9016/540MB scsl. OMNIBOOK 600C DX2/50 & 75MHz 4/170/260MB.........CALL چ س‎ = oo - ER 
РС 700 Р/90 16/1GBMB scsi OMNIBOOK 4000CT DX4/100 8/340/520MB........8ave/4650 „чай. prices 


РС 700 P/75 16/1GBMB scsi Desktops/Towers Profiant 1500 SERIES...(NEW) 


Proliant 4000 SERIES 
РС 700 P/7516/1GBMB seal. ресе VECTRA v zeco оона лоо || Plant 1000 RACK SERIES 


Prollant 2000 RACK SERIES 
PC SERVER 300 SERIES... 


Prollant 4000 RACK SERIES 
PC SERVER 500 SERIES... COMPAQ PROLINEA 
PS/2 MODELS 


DX2/66 CDS 
Р5/2 9577ANG 66. 8/527MB.... Mid Tower case ,8МВ гат,420МВ hard disk, 1.44MB floppy 
Р5/2 95770NF 66 8/400MB... 


drive, dos, windows, mouse, tabwork, Double speed CD Drive 
PS/2 95953QT 5/66 16/3GB....... Speakers, Sound card, Ms Works, Ms Money, Ms Encarta, 
CALL US FIRST Ms Golf and lot of other tities.. COMPAQ 14° SVGA Monitor 
ALSO CARRY, NEC, AST, TEXAS 


28 1024X768. 
INSTRUMENTS, SMC, 3 СОМ, DEC, 


As*ussuosnétbeecdtestbatubé 


VECTRA ХІ 5/100C 161GB scsl«matrox............. SPECIAL... 
SERVERS 


NETSERVER LC SERIES....... IDE Ее өл 
NETSERVER LF SERIES........ COMPLETE PACKAGE 
NETSERVER LM SERIES....... | 


CONTURA 410 DX2/50MHz 
dos, windows, pcmcia , tabworks, built in mouse 
410c 340.8 Passive color $2345 
410cx 340MB Active color $ 2799 


$ 1945 


LEXMARK ,CONNER, MAXTOR, FUJITSU, = а HP VECTRA VL2 | 
EXABYTE, MICRONET & LOT OF OTHER || | 1 NOVELL | DX2/66 | 
MANUFACTUERS : ин 
ipa а 4.02 multimedia communication рс 
5/10 user ..... call 10 user ..... ВМВ, 540mb hard disk, pei bus , Integrated 10баѕе-Т network 
APPLE 25/50 user .... 4... card, Double speed CD ROM , HP office card+14.4 fax 
100/250 user .. l modem, 16-bit sound card, phones, Telephone Answering 
P/PC 6100/60МН2............................ call installati em {гай System, dos, windows, mouse, MS Works, MS Encardta, MS 
[PC 7100/66МН2.................... call EERE SA EDS ESRD атанын Money, MS Goll, Fax works. | 
| P/PC 8100/80МН:........................... free estimate | $ 2199 


Authorized Serverice Center For IBM. COMPAQ, TOSHIBA & HP Systems. All Parts in S TOC K 
Also sell & Service AST, NEC & ALL OTHER DESKOP & NOTEBOOK SYSTEMS 


. Memory & Hard Drives for 
. OPTICAL Compaq ,|BM, AST, Toshiba Қ... ^ 
— All DRIVES Desktop/tower 
ТИШ || IBM, НР, PINNACLE, | 4м8/8МВ /16MB.......165/399/645 PCMCIA 
- is | nanan NETWORK 
T1960CS DX2/50 200MB/340MB Ж ыш SONY, fUJITSU, |70 одна в. ..220/400/e40 | PCMCIA FAX+ 
Stock PANASONIC ЕТС. | Ucn naive ene ы 
Т1960СТ DX2/50 200MB/340MB trpis HARD DRIVE FOR NOTE BOOKS | PCMCIA DRIVES, 
T2400CS DX2/50 200MB/320MB об ""salllorprces& deer | 250МВ/340МВ/540М8..299/399/552 | PCMCIA SOUND 
T2400CT DX2/50 200MB/320MB. CARDS 


CD CHANGER SOUND CARDS PRINTERS 
Pioneer 2X 6Disk .............. 499 |M.vision 30.......................... 93 ОК! МІЗ20/221............... 200/425 
Ploneer 4X 18Diak............2050 |S.blaster әсеі.......................... 199 ОК! ML 590/591................ 440/58 
CD ROM KITS urtule Могіегеу..............345 ЮКІ О1410е/410...............645/520 
Diamond 5000 КН..................525 | Tape Back-Up Drives |“ 810/830.....................880/107 


Media Velon 1100 kiL.............230 Jumbo 120/250............. 113/159 
179/310 Canon BJC 600C........ 


T4850 75MHZ 8/510MB 810M. 
T4900 75MHZ 8/510.........avable 
NEW PRODUCTS 

T2100 DX2/50 MHZ........... — 
T2150CD 75MHz(CD ROM )...... 


MODEMS 


Omz»rrmoo-z 


CD ROM DRIVES [CONNER 420/950......... 185/285 IBM SLC2/66« mat co..........180 
EZ] rte! о ы жайы NEC 2Х/4Х........................185/3@9 |Ромет Tape 2GB.............call. ІВМ В_С3/76+ math oo........225 
ЖЕ ТУТАТ ГТ VIRIS TOSHIBA 2X/ 4Х...............285/325 angtek 525/1GB.................call INTELSOMHzcpu+board......945 | 
seso ess.. CAN [HP Deskjet color........ TEAC 4X. cccccssccsssscerescsscersseoseet9@ Wangtek 4GB 4mm...............call INTEL DX2/66cpu+ board... 325 || 
| фаз сабы» PLEXTOR 4к..........................495 |Ехабуіе/ Mountain 4/8GB...call М20/540МВ DISK.............199/230 || 
v SONY 2X/2X SCSI.............149.199" WE CARRY ALL BRANDS В50/108 MB ПІБК..........350/499 || 


comorate Accounts Outside California: 1-800- 526- 3482 ................. 


Inside California: 818-884-8644 •  Fax:818-884-8253 "оинии 


7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 eae | 


Hours: Monday - Friday: 9 - 6 Sat: 10-5 Express , Wire Transtar Neo Accepted. 


Pricee Subject To Change Without Motes. 


Circle 180 on inquiry Card. 


~ GettheBest 
Universal Diagnostic 


пон ON the market! 


Call for upgrade pricing & 
complete new features list! 


MicroScope 6.0 


ICRO-SCOPE Universal Computer Diagnostics 

was developed to satisfy the expanding need for 
accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini 
and mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world. Speed, ease-of-use, and razor sharp accuracy 
are а few of the advantages that arise from this system 
independence, together with an impressive list of 
functions including the ability to perform low level 
formatting on every drive currently manufactured, 
including all IDE drives. 


LOW-LEVEL FORMAT—Performs Low-level for- 
mat on all drive types including IDE drives. This func- 
tion cannot hurt IDE drives. Ф USE CONTROLLER 
BIOS—Program will access BIOS format built into any 
hard disk controller—even Controllers yet to be 
invented. Ф 0/5 INDEPENDENT—-Does not rely on 
О/5 for diagnostics. Talks to PC on hardware level. Ail 
tests are full function regardless of O/S (i.e. Novell, 
UNIX, 08/2). € TRUE HARDWARE DIAGNOS- 


TI CS—Accurate testing of CPU, IRQ's, DMA's, memo- 
ry, hard drives, floppy drives, video cards, etc. 
BATCH CONTROL—AIl tests, even destructive, may 


сап Now for Special Pricing: 1-800-864-8008 or rax (616) 547-0397 


1100 East Broadway, Suite 301, Glendale, ( 


>» ERROR LOGGING—Auto- 
matically inputs errors during testing to an error log. 
P AUTOMAPPING—Automatically bad sector maps 
errors found on hard disks. 9 IRQ DISPLAY—Show 
bits enabled in IRQ chip for finding cards that are soft- 


be selected for testing. 


ware driven. (Network, Tape Backup, etc.) IRQ 
CHECK—Talks directly to hardware and shows 1/0 
address and IRQ of devices that respond. Ф MEMORY 
EXAMINE—Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available memory 
space. 9 SECTOR EDITOR—Allows the editing of 
any sector of floppy or hard disk media (even track 0). 

> AND MUCH MORE...We don't have enough space 
here for everything this software can do! 


IST EVER UNIVERSAL PO $T CARD OR ALL PCs! 


өү is the only card that will function in every sys- 
tem on the market. The documentation is exten- 
sive, and not only covers the expected POST Codes for 
different BIOS versions, but also includes a detailed 
reference to the bus signals monitored by the card." 
—Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


“You nz name it, 
this tests it. If you 
maintain PC's, 


you'll love it.” 
—Jerry Pournelle, 
BYTE Magazine, May 94 


Govt. Serv. #: GS-00K-94AGS-5396 


Includes pads for voltmeter to attach for actual volt- 
age testing under load. € 4 LEDs monitor +5vdc -5vdc 
*12vdc -12vdc. € Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. € Monitors VO Write and 1/0 Read to distin- 
guish between write and read errors. € Monitors 
memory write/ read to distinguish between address 
line failures and memory chip failures. € Monitors 
ALE for proper CPU/DMA operation. € Monitors Reset 
to determine if reset is occurring during POST, indicat- 
ing short. € Monitors progress of POST without POST 
codes. € Reads POST codes from any IBM or compati- 
ble that emits POST codes. ISA/EISA/MCA. € Compati- 
ble with Micro Channel computers. 9 Dip switch 
allows easy selection of VO ports to read. € Includes 
tri-state LOGIC PROBE to determine actual chip 
failures. € Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. € AND MUCH 
MORE... 


micro-Scane CLIENT: 


me COMPUTER CONSULTANT: 


$ti-Recover: 


California • Phone 818/547-0125 • Fax 818/547-0397 


International Orders please call: MICRO 2000 Australia: 61-42-574143 * MICRO 2000 Europe (UK): 44-462-483-483 


WE WILL BEAT ANY ADVERTISED PRICE! 


Мо surcharge on 
credit cards 


ЕЗІ ыш: 
EP ol i 


P.0.s accepted > 
from 


e. L3 A —— — n Universities and 


4901 Morena Blsd. 


Suite 1111 Fax (619) 581-0125 "Г OLL: Qualified Firms. 
San Diego, CA 92117 Customer Service 7 
" (619) 581-1439 ы RE Е 


HARD DF 
dear vac STERN DIGITAL 


MODEL SUE SPEED 
7420... 42048... 10045. 
7540......54048....11MS. 35 E... 
71260...........1.2688..............1МВ.............35' IDE I ел. 8S 0 v— SA ша س ا‎ 
Жетек СЕН e 
<a меке WOE EN 40A .... ———— {бЕЁ............ 
A IDE. 0 
„ЗБ DE... 270 


MEMORY 


HPR, Ю, MP. V, ПР, RD, £ MPs 


Pacific Coast Micro specializes 

in all your storage needs...If E | | nr SEAGATE BARRACUDA 

you see it advertised at a lower — sry... 13048........1045.....35 DERS 1 MG CACHE, 7200 RPM, SCS} 2 FAST 
price, we a BEAT m ST31229A..... 3868... ЛОМ B EEE} Re) NE M... 


Le TH ERBO М ч 41? 2 - ii : į 3 . x ш 
eo ШИП 


EN hs LE 4 arranty, 
: 7 Ж 6 ISA Slots, Ami Bios, Byte Magazine - : , i h - -d= : | е ЕРЙ Е 
== Opti Chip Set, 256 K-Cache, و‎ | мА | 
| = upgradeable to 486 DX CPU, РС Мак а P 
INTEL 466 VLE | 486 DLC 40 VLB €—!— ii $165 “Editor's Choice Awar. » 7 a 


| 2VL, 5 ISA Slots, Ami Bins, Opti 2mg to 128mg, 4-72 pin 
7 Chip Set. ШШ 256 K-Cache, 2тд to 128mg, 4-72 pin Simms, 512K Cache, 4 PCI, INSTALLATION GUIDES INCLUDED | 
30 PIN/3-72 PIN Sockets Simms, 512K Cache, 4 PCI, 1 Vesa, 5 ISA, 75, 90, 100, 120 | 
| 486 DX-33... aS 2 Vesa, 5 ISA, 60, 66 Selectable 44 "x13 ` | | 
pu ICE 56... TE Selectable 84x13 P75 $ 619 | 
Ti aha Т EL O $039. OL) жшн к инк. КаК. 
| 486 DAS S ҮЛ et 586 Рб6б............................ bdo Р100............................. 1159 | ALL SPEEDS AVAILABLE 


2-30 PIN Simms Sockets 105 Pentium Board w/o CPU ..219 P90 w/o CPU 


103-70 $88 — 1438.70 $156 
18-70 840 — 203670 $318 
48-70 $180 4438-70 $498 
1849-70 $578 8438-70 $1088 


14.4 erem алге, deam EE IEEE. er ERU 
1 14.4 Internal wivoice .. ced ire ien ate Ж 2275 
| lus. Robotics Sportster 
14.4 Internal ....,.......98 - 14.4 External ........... | 
28.8 internal ж-е аі 219 28.8 External ........... 


D 
E] к: 
"a 
кр еи 
= ` LT 
^ b 2. 2 
Ch n UF 
PS E = ] 
E БТА! 
te ча лл! Bx 
“та L ” 
"3 IT 4- X i 
„рга, ғ 
- 
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Cirrus Logic SVGA М.Ө 1-2, 1MB Upgradable to 2MB ....585 


DIAMOND PRODUCTS р 
seus заан. | СЮ ROMS| MATH COS! 2 po 
SpeedStarVL VL Dus, 18 пі. нома, 1MB. A UH — : S | DX15F-1 15°, 280Р1, NI, GOKhz. 
wema veas yame gan wo | MITSUMI сот) — ша Же | at MPRI (110 vo. $89 
1 a BDA A sit Min CPU: Hj | Flat, MPRIÍ..............609 | 
Sue 64 POI or VLB AMB cnn s ас » CPUs | | KASE 15", 28001, Ni. G0Khz 
HBEDK2-66 on a НЕЙ Рама... 438 

| | D: ұсағы. шс CT EXE ViewSonic: 

| |. CD-55A, QUADSPIN, 1 ) 55 — ЕЎ: " 

| Promise DC4030VL-VLB, IDE 600KB Transfer rata $199 586 P6O................ 319 EE XL 

| Caching Controller $ 586 P66 avoids 335 e | | 260P! i 4 $399 

| Adaptec 1542CK-ISA SCSI Controle NEC Ж pg onu 505 Sua 0, | 17617" Monito 
Adaptec 2842 VLB SCSI Controller NEC 3XCDR-510 95MS 586 P100...................779 Double Speed 
sys 2940 PCI SCSI Controller Тірі 5рїп................. $255 — 486 DX4-100 .......... 279 CD ROM. | ДЕР ا‎ 

| ел УВ zsng TOSHIBA ТАРЕ DRIVES 1600x1280 NI, 76H2, 

| Promise 2300+.. Internal ХМЗ501В.......9259 Colorado Jumbo 350.169 Mmm 
Q Logic ISA SCSI | Е ا‎ aes ео 15 5 15° 28 NI 1280x1024. 295 
Q Logic VLB SCSI | ] тапк тебв_. 875 Тасы 350 329 717 2011 000124. 99 


LOW COST SHIPPING RATES AVAILABLE HOURS: „мон. FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 


Shipping is лоя refundable * Na соатеро pa арағын aedes . 2* ng Тай ea Eland П days = Мо refunds alter JU days = Warraety ПЕЯТ пабу а prices final e Різгиз subject ba change 


Mangtacturet s par | тар ерман тана үзе Ын сл ыды us rdum dai ed HH. ШЇ. ИТ ШЕ ІК at qun mm | of зіні. 
Circle 205 on Inquiry Card. 


. Up to 4 Users can Access | 

. Multiple PC, Macintosh and | 
.. Sun Computers from а. 
 .  — Central Location! 

e Multiuser | 


Up to 4 users have simultaneous access to any 
attached computer! 


ө Multiplatform 
Supports any combination of PC, Macintosh and Sun 


computers; use any platform's peripherals to access 
any type of computer in the system. 


e Multimedia 
Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone an — 
serial port. 


COME SEE US AT 


COMDEX Spring in Atlanta, GA, April 24-27 1995 Booth #N5762 


AUTOBOOT 1 fu 
A 


(205) 430-4000 е FAX (205) 430-4030 


PG. isa. régistered trademark of International Business Machines Corp. Macintosh isa re istered trademark of Apple. Computer;Inc. | 


. Sun is à trademark of Sun Microsystems, Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Corporation. | 
, Dealer Program Avialable TE Made in USA 


Circle 183 on Inquiry Card (RESELLERS: 184). 


tr Ба Ыш БЕ ЕЗ ШЕ БИ ШЕ ШЕ ЕЕ БЛ ЖІ ЕШ БП ШЕ ЕБ ШЕ ші ПП ЕП ШЕ Па ЕЗ БІ БІ ШЕ ЕШ ЕЗ БІ БЕ ЕЕ ЕЗ ЕЛ ЫЗ 9 ЮЛ ИШ БІ БЕ БӘ ИЗ БИ Ба ШЗ ШШ па ха ЮЛ ШП ЕО ИЙ Ша ЕЛ ЫП ЕЗ ЫП Ей ЕП БІ ЕЛ ЕС ШШ БӨ ШЙ ЭШ ШШ БЕ ИП 54 Ыл Б: Ба Бақа 
ГР | " 
- Nevada's Largest Memory Wholesaler P - 
; Specials & Li quidation E 
1 b Hmm | ü 
- We will not be undersold! i 
П = In Touch with Tomorrow " 
Т ш == LOMPAA P 
- с 30 PIN si SIMM MODULES = == TOSHIBA " 

eicripdon 10035 SONS 7045  60NS 
- 2500 i $9 50 ais 517 BEES Memory Compaq Memory Toshiba Memory 
an sil ШІ Ser н MODEL MEMORY PARTS PRICE | MODEL HENGAV! PARIS ee MEMORY PARTH 

AMBRA Enterprise 386, Н бргілга 3 

- 4Х8МЕС $124 385 rae A $93 Deskpro 206Е; 385-20; 20E; 25; 25Е T1000 SELE/XE IMB РАВНО $29 | 

4MEG X 9 $129 $139 $148 8MB N/A 328 > | IMB 113131-001 $59 T1000 SE/LE/XE 2М8 РА83120 573 
E i6 MEG X 9 (36 CHI $ ; 

5 ( PRE 3668 qute s ede E ae — , 4MB 113132-001 3188 T2000 / Т20005Х 2MB РАВ3170 $73 

TAPIN SIMM MODULES N/A 519 | Dexkpro 3865 4MB Board 113634-00! $254 | T2000$X/T1000 LE 4MB РА83140 5188 
W siox3e2MEG $88 $94 $108 | na N/A $648 ' AMB Module 112534-00! $188 BMB PAB3ISU $358 
n РЕД and 38&85Х 1131 1 Deskpro 386:20Е: 25E 4MB 113645-001 $238 | T1200 XE 2MB PA8306U $98 

1x32 $148 1 (2120) 2MB 9279935 588 
[i| 1X36 4MEG $148 $176 5198 - 4MB 9299946 5198 Deskpro 386/317331; 486/25; 321501: Systempro Т1600 2MB РАВ302) $98 
Ш 2x32 $288 Р5/2 30/286:25/286; 2M8 115144-001 5108 | T2000 SXE/T2200SX/T 1800 T1850, С 
2X36 OMEG $302 $308 $3378 | Аар 8rd 1497259 512K 30FS348 $35 cat Reise eet us 2MB РА20000 878 
П 5488 1 2MB 9590 $9%8 58-00 4MB PAJ2DOIU $198 

es cler $518 5538 $598 | PS2 355X, LS, 405X,70-E61; 061; 121, Аар Вга аа р Lae 6SKT * SMB PA2DOZU 5358 
ee + 5175 $1275 | 6450609; 34F3011: 34Ғ3077, 502, 555Х. 6555Х, P70, | | EXP BRD w/2MB 116569001 $268 | T2400, T2450, T360033V — | 4MB РА20190 $218 
Е 16X36 é4MEG 2, X, P70, 1 à ‚ А чыл 1 
52595 ' Compaq "M" 2-64MB 129160-001 $188 "T BMB PA2020U $398 
| 5515, 6515 X Sado 20.8 130 IMB 6450603 $19 $398 | 
E SPUS PS2 50, SOZ 555Х, 60, 655K 2-2МВ 1497259 $198 | Dert.  Systempro LT Series (29160-001, Pro T3100 2ME PATUSE $138 B 
ü ت‎ 2-I6MB 6450609 $368 | SW IMB 118688001! $49. | T3100E 2MB PABMÍIU $108. 
] PSI} Consultant, Essentials А Expert models x43, x44 & Ма ЫЗ О SE | i3100 $X 2MB PAB3OSU $108 fl 
Т PS/Valuepcint all models except Сх saries = - 4MB 1186590001 $168 | 4MB PABJIOU $168 E 
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Circle 190 on Inquiry Card. 


E 


One Portable CD-ROM Drive — Two Simple Steps 


With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
tiles. Take it with you for portable 
data retrieval. Or share it with 
other PCs. 


MicroSolutions 
Call Toll Free - 800.295.1214 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. Мо 
taking your PC apart to install this 
quaa-speed drive. Jus! plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


PLEASE COME SEE US AT COMDEX SPRING, ATLANTA, БА BOOTH #418 
132 W. Lincoln Hwy. DeKalb, Illinois 60115 е Telephone 815.756.3411] е FAX 815.756.2928 


Circle 191 on Inquiry Card (RESELLERS: 192). 


ALL YOU NEED TO KNOW IS THE МАМЕ OF YOUR PC! 
| Our upgrade experts have detailed configuration ыз оп ‘Siete of computers and printers, from the 
oldest to the lateet models. We provide you with an “Eaey Upgrade" by providing you with the following information: i WE © ET THE 
, Your System Memory Features Ж. How Much Memory You Really Need "3. Memory Products Available for Your System 
bo The Most Cost Effective Upgrade Path for Your System Æe Your Systems Minimum and Maximum Memory Capabilities ST AN D AR р! 
^ 
Memory Guaranteed - 100% 


! 
| 
First Source International takes the confusion out of your memory purchase. i 

Take advantage of our service and the savings! J 


p---- 


PERSONAL COMPUTER MEMORY En 
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Call the Upgrade Experts 
ORDER TODAY! 800- 542-9866 


Circle 187 on Inquiry Card (RESELLERS: 188). 


SciTech 


SOFTWAR 
FOR CIE | 


POWERSTATION 


Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with fitile or no 
| . a] modification! Get unparalleled price/performance! 

Save imi in n code. development and maintenance using the Windows integrated 
development environment. Coll NOW to order or request a FREE Test Drive Kitl application development time by using the extensive online Help. 


DOS & Windows ргісе................. $339 DOS & Windows ргісе................. $495 
Windows NT ргісе.................... Windows NT price .................../ 


Beor. 


© 


УУУ 


ж» 9 | microsorr IMSL ' 
> MATH & STATS LIBRARIES 


Complement Microsoft FORTRAN PowerStation with 
Microsoft IMSL mathematical and statistical 
libraries! Seamless interface with FORTRAN 
| PowerStotion allows you to port Fortron code devel- 
oped ап other platforms — including calls to the 
IMSL libraries — to the РС 1,000 precoded, tested, robust routines. Reduce 


NOD 
| 


| Mathcad PLUS 5.0 


Solve mathematical calculations in a live ond 
interactive environment. Type equations right 
an the screen, add an “=” sign, ond Mothcad 
solves instantly. The solutions are “live.” 
Chonge any factor or equation and Mathcad 
PLUS 5.0 automatically recalkulates. Mathcad 
fists and mathematicians. Includes math PLUS lets you convey ideas without rewriting. 
coprocessor support. And incarporate text and graphics with your real math natation for meaning- 


DOS, Mac, Windows price .............. ful and impressive documents. 
dio tico D ee ee š WERS DOE ...................... 


MAPLE V 


Mathematical (numeric, symbolic, graphi- 
cal) computation system with extensive pro- 
gramming facilities, more than 2,500 func- 
tions, 20/30) color graphics and onimation. 
Displays ond prints in standard math nota- 
tion. Used world-wide by engineers, scien- 


JMP®3.1 
Statistical Discovery Software 
from SAS Institute, Inc. 


| CS ChemDraw 
| Specialized tools for drawing chemi- 


axjy germ 5 
1 


ASG CALS SD) 


Statistics is not just dato reduction and analysis, its | cal structures as well as powerful 
data discovery. JMP's unique graphical approach to | general-purpose drawing and text 
stotistics allows you to see your data from many dif- {| tools. You can organize ChemDrow 
ferent perspectives quickly, easily. JMP's ever-growing | structures with ChemFinder or trans- 


fer them to Chem3D for molecular 
| modeling. 


list of statistical features indudes: extensive linear and 
nonlinear model fitting, including regression, ANOVA, MANOVA, ond random effects 
models. Statistical quality control analysis, extensive survival analysis, and exdusive Wih ee Pe ee eS ee $399 
integrated design of experiments. Available for Windows 2nd Quarter '95 — Call Academic price ...................... 


Mac (Power Macintosh & 68K) .......... Student price 


To order or for more information call 


1.800.622.3345 


ask for our free 116-page catalog with 
more than 1,850 products! 
See us on the Internet! 


Our URL is http: //www.scitechint.com /scitech / 


SciTech international, inc. 2525 N. Eston Avenue, Chicogo, It 60647-2003 
SciTech Tel 312.486.9191, fax 312.485.9234 
Resellers cof 1.800.622.3320 for o Confidentict Reseller Price List 


Easy-to-use survey software for Windows 
that makes it easy to design, administer 
and analyze survey dota. Questionnaire | 
design automatically creates validated 
data entry screens. Includes comprehen- 
sive descriptive and multivariate statistics including correspondence analysis, 
t tests, multiple regression and easy-te-customize graphics. Lexical analysis lets 
you process open-ended questions. Dispanible en version francaise. 


WAGE gH .....................- $595 


Circle 202 on inquiry Card. 


The Micro International 7600 Notebook. 


The fastest notebook in the world. 
(Again). 


Bullt-in multimedia speaker 
for the built-in soundblaster 
compatible 16-bit soundcard ! 


Two type Il PCMCIA card 
slots (equal to 1 type 3) 


340mb removable local bus 
HD (up to 810mb available ) 


8mb RAM (upto 40mb using — | 


user-upgradeable modules) 
and 256K L2 cache! 


Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


Pentium 


pP3O0Cr3303 


"m m S жапа с] {<Р cl Db 2 


TOS erer cm irs 80H 


ШИШ es ee ee ee ee ЫШ И 


Mic in / Speaker / 
Headphone out jacks 


3.5" floppy drive 


— 19mm trackball in 


just the right spot 


Dependable 
NiMH Battery 


A focus on service and support since 1984! 


We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. Our 
1 Year Parts and Labor Warranty includes our outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our 


30-day money back guarantee is pretty simple: you get a refund if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remote access. Our 48-hour+ extensive burn-in | 
and testing. Бета on every single notebook, before it leaves our facility, ensures an 


| 4 


ute minimum of failures in your notebook. Anything less is just not mint! 


* Shippir ing cha Ое 55 will be ое withhelc 


= 


jf om any etn, d, clong with 2% of invoice total on any credit card orders, 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 
Full information (Including specifications, all options & prices) avallable by fax or mail on request. 
Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 


*Pentium is a registered trademark of Intel Corporation. 
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Circle 199 on Inquiry Card. 


New Version! 


EAGLE 3.0 


AUTOMATED PCB DESIGN 


Layout Editor (32 bit) 
Schematic Module (32 bit) 
Autorouter Module (32 bit) 
Technica! Support 


Complete Program 
Demo with Original Manual 
16-bit Version Still Available 


All product names afe trademarks of their respective organizations 


Р. Limited Time Offer: 
$. Get EAGLE 16-bit version for. 


$500.00 


Including Layout, Schematic, 
and Autorouter Module 


Finally! High-flying 
| РСВ design automation 
without sky-high prices for program 
modules, technical support, and 

maintenance! 


With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries — plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLE's layout editor. 


Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
that makes competitive programs so frustrating and 
time-consuming. 


Call for a FREE INFO = 
DISK today, and 


discover why EAGLE S Cad5oft 


3.0 is a value that 
soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
Delray Beach, FL 33483 


800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 


Іп Germany: FAX: +49 8635 920 
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Circle 200 on Inquiry Card. 
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EPA POLLUTION PREVENTER 


This symbol identifies energy-efficient 
computers that save you money and reduce 
air pollution by “powering down” when not in use. 


Over 2000 computers, monitors and any extra, will save money on your energy 
printers have earned the right to bear the bill, and prevent pollution from electricity 
Environmental Protection Agency's Energy generation. Be part of the solution and 
Star logo. These computers аге so smart, look for this logo when you make your 
they go to sleep when not in use and wake next computer purchase. To receive a list 
up with a simple touch of the keyboard or | of available products call the Energy Star?" 
mouse. Energy Star" Computers don't cost Hotline at 202 775-6650. 
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MOUNT PC SYSTEMS & ENCLOSURES 


MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 
% Computers available with '386, '486, or Pentium processors 
% 8 or 12 slots for Motherboards or passive backplanes 

Ф All drive bays are shock mounted 

% Accomodates full height & full length cards 

Card retainer to firmly hold plug-in cards 

€ 250W power supply w/ front panel on/off switch 

% Front panel keylock/reset switches & LED status displays 


DC 24V and 48V power supplies available for systems Ө enclosures 


SYSTEMS WITH 9" MONO & 10" SVGA COLOR MONITORS 


+ Computers available with "386, "486, or Pentium processors 

Ф 8 or 12 slots for motherboards or passive backplanes 

% Shock Mounted cage for three half-height front panel drives 

% Internal hard drive bracket holds two haif-height drives 

Ф 9" MONO or 10" SVGA color monitors with front panel controis 
€ 250W power supply with front pane! ON/OFF switch 

% Front panel keylock/reset switches and LED status displays 


Available in both 20" and 24" deep models 


RACK MOUNT MONITORS 


€ 9" МОМО а 10" SVGA color monitors € 14" SVGA & Multi-Sync color monitors € 17° Ultra УСА 0.26 dot pitch color monitor 
€ Tinted Lexan shield for screen protection € Automatic degaussing * Microprocessor controlled digital adjustments 
% Power, Contrast & Brightness controls in front € Standard 15-pin input connector € Energy-Star & MPR-II compliant 


Call us £or quotes on custom rack mount systems? 
Ask us about Passive Backplanes and open-frame monitors! 


RACK MOUNT KEYBOARDS AND ENCLOSURES 


% Microline 184T dot matrix printer 

€ IBM compatible graphics characters 

€ All operator controls easily accessible 
а Vertical rack mount or desktep € Large storage for roll or fanfold paper 
€ Sealed membrane 101 keys € 101 K/B with mouse holder % Standard 101 keyboard enciosure e Standard ШМ partes prier inlenace 


€ Selectable on/off audible tone € Full travel (4mm) keys € Storage space for K/B and mouse bip rwn idi ws ir a irn metn я 
€ XT or AT operation € Optional protective cover + Slides for rack included % Slides, power & signal cables included 


UniMod™ MODULAR COMPUTER SYSTEMS 


% Independent self-contained 4 or 8 slot computer modules 

Ф Individual module power supply and filtered cooling fan 

@ Available with '386 or '486 CPU's & various memory & hard drive sizes 

* 7° TTL Mono or 7" VGA color or mono monitors available for further flexibility 
* Multiple configurations can be combined in 7 inches of vertical rack space 

Ф Available with either AC or DC power supplies 


Call us for UniMod"" combinations and quotes 


RECORTEC, INC. pa a 800-729-7654 


1290 Lawrence Station Road, Sunnyvale CA 94089 Bs LI = Call for free catalog 
Tel: (408) 734-1290 Fax: (408) 734-2140 


Circle 196 on Inquiry Card. 


WE WILL TRY TO. MATCH OR BEAT ANY ADVERTISED PRICE: CALL FOR LATEST PRICING!! 
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ZENITH MEMORY MODULES 
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BAR CODES Bar Code Reader F 

DESKJET SOLUTION for DkJt 500 & & Pius, 92 Fonts, 45 pra 30 pt... 

124 e 4019£, FONT CARTRIDGE 209 Fonts, Turbo 2 
D 25 Comparable to Pacific Data's 24 CARTRIDGES iN ONE 143^ 

with Epson Action Laser I! and ail HP Printers) .. Р 

s Bee ee ry Pow Sia HE2D, 3 3D 22 FP 20... 

TU CRIPT'* 109, 109 x D ا‎ e. 

TAX & FINANCE FOR IBM 4019. Ai — 

Hu & FINANCE CARTRIDGE ... 

OKI 400. 800 41 fonts, 11 


310-539-0019 pe to change САШ - 2 ESTAR. SECURITY WILL n-Fri, 8:00 a.m. to 5:00 p.m. PST 
FAX: 310-539-5844 pom m 8 9 0-433- -3 7 2 é rey mtem Sat. 10:00 a.m. to 12:00 noon 


PRICES MAY FLUCTUATE: CALL FOR LATEST PRICING!! 
Circle 203 on Inquiry Card (RESELLERS: 204). 


PS/2 MCA 0-ВМЕС EXPANSION BD. 


(-BMeg Extended and/or Expanded Memory tor all ІВМ 
Р/52 Models 50, 502, 60, 555Х, ББ5Х, 16 Bit, 4.0 LIM Compal. 
OK- 119.00 2Meg - 198.00 ЧМер- 283.00 Meg ~ 449.00 
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Discover the best RAID price/per- 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCS! hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 


It's time to re-visit the 
ultimate in high- 
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availability | ie —À 
storage. Contact 
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(404) 664-6066. il 
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mips TransForm™ Peme YA ЕЕЕ 


pre-printed forms Scanning Station 


* Fast & Wide SCSI II 
* RAID levels 0, 1, 10, 3/5 


* Programmable RAID Level 
selection 


* On-the-fly hardware parity 
generation eliminates read, 
modify, write-back 
performance overhead 


* Single ended or differential 


* Configurable read & write 
buffers 


* Downloadable flash firmware 


* Remote alarms, configuration 
& monitoring 


* Environmental sensor ports 


* "Hot Replaceable" disk drive 
bays & power supplies 


* Single SCSI ID 


* Solid state load sharing power 
subsystem 


* LCD control panel status 


e Rackable, display 


] Stackable 


THE STANDARD IN ADVANCED Mass STORAGE SYSTEMS 


Raldtec USA Raidtec EUROPE 

105 Hembree Park Dre Suite C Glen Mervyn House » Glanmire 
Roswell, GA 30076 Cork, treland 

Tel.: (404) 664-6066 Tel: (353) 21-821454 

FAX: (404) 664-6166 1353) 21:821654. 
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laser printer 


Now, Go FROM PAPER TO ELECTRONIC FORMS 
AUTOMATICALLY. 


` Introducing TransForm™ As incredible as it 
sounds, you can now scan your paper forms 
into fully editable, electronic forms in minutes. 

Thanks to its artificial intelligence, TransForm senses boxes 
where data is entered and lets you type into them directly. 
Each form you create with TransForm can be filled or 
merged with variable data, E-mailed and faxed. What's 
more, all your forms can be filled and printed from nearly 


Call the mips authorized 
dealer near you. 


DocuPrint, Sweden: 
46-8- 283390 


` Printline AC, Switzerland: 
411-814-1412 


Germany: 


Open Systems Solutions, 


Venezuela: 582-239-6113 800- 


Circle 210 on Inquiry Card. 


mips Technologies GmbH, 


pc: \Forms>inc., Wisconsin: 


any computer platform. @ Another benefit: with TransForm, 
you can quickly make changes to forms at any time and 
print out new forms when you need them. No more 
throwing away stacks of obsolete forms! m And for 
convenient form storage, our mips FormShuttle™ holds up 
to 200 forms, and plugs right into the cartridge slot of your 
laser printer. Since forms stay printer-resident they'll print 
much faster. m Find out more today: 800-898-8560 


49-6127-3845 Dataline America, Inc. 


786-8827 (619) 679-4070 © Fax (619) 679-4073 | 
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Powertul PCI 
SCSI Adapters from ADP T 


> DPT beats Adaptec in БЕТШ oer F emos 395 
every major category! له ماو ت رند‎ Қ 
: "Rh ^ Upgradablity DPT * Add optional hardware caching and RAID 
тт Adaptec *Non-Upgradable (BUMMER!) 


; JY DPT P *Complete, mature drivers in every major OS; 
РИИ rA s Чг; j bu BOUM Ё all DPT drivers work with all DPT boards 
pk = gga Жи, | Adaptec «Different drivers for the 1740, 2740 and 
POSS! ЖЕЛЕГІ | DEUM ги Шы» 2940. (VERY CONFUSINGI) 
Host Adapter КЕЗИУ, | n Ами rif m 


р Want SPEED? 
DPT crushes Adaptec in benchmark tests! 


10 Bench" 10 Bench’ 
PCI SCSI Host Adapter Performance 


ШОРТ РМ2024-0М8 —- ШОРТ РМ2024-0М8 
50% Faster Adaptec AHA-2940 1 Adaptec AHA-2940 


А DPT PCI SCSI Host миш is the smart way to tap into the power of PCI. DPT outperforms every major competitor right out of 
the box, and you can add optional hardware caching and RAID for even more power and flexibility. So why choose anything else? 


DPT — the smart choice! 


1-800-322-4378 


You may be eligible for our “ULTIMATE DEAL’— а 50% savings on our full line of high-performance ISA, EISA, & PCI products! Call today 


ENY B -. Т 
LES A ale т» 
NetWare — ay Йо» d Ld | Кт; 
lesed ond NDOWS ` 
Approved MATHE 


Distributed Processing Technology - 140 Candace Drive, Maitland, FL 32751. USA · Phone (407)830-5522 - SalesFax (407)260-6690 - FAX (407) 260-5366 


Circle 186 on Inquiry Card. 


Circle 195 on Inquiry Card. 


CALL ABOUT 


una Remotely Control PCs over LANs, 
AUN the Internet or Phone Lines with 
(ЖГ REMOTELY POSSIBLE chat oi Remote Printing True Windows DLL 


UN | software for all environments! 


Í CONTROL YOUR WORLD | 


Powerful, Full-Featured, 

Easy to Use and Fast! pei nid Nim eni / i - 
Pen UN ЖУА” ошооо or home and гамет, upports Over 

wet elt de жүл соруу | modems up to 230.4Kbps including V.34, 
peAnywhere апа arbon Sopy! | PCMCIA and ISDN adapters. NASI, INT 14 
Runs over TCP/IP via Windows | and Telebit ACS support. 


| Sockets, over Netware, Licensed for 2 PCs. $199 
| ج‎ ER Netbios, or Windows LANs and REMOTELY POSSIBLE / LAN - 
}AVALAN jj viamodemserialports! | supports all networks including Novell, 
TECHNOLOOY M 100% Windows DLL - requires te beg tobe for ive ea a and 
РЫШ MN по DOS TSR! Netbios. Includes one Dial version. н а тт 
MEE Uses less than 200K oF | Competitive licensing starting at $599 (2000 ае wee sao snye ы mia proue" 
тре зр Wiodcws meni Е users per site), includes 1 FREE Dial version. “Жоғал 
ii | REMOTELY POSSIBLE | SOCKETS - supports TCP/IP rti 
| Very low RAM and disk via Windows Sockets, works over SLIP, PPP and the Internet. 
ИТНЕ CR requirements! Prices start at $298 (1 Host and 1 Viewer); add-on packs available. ~. 


D ATASOFT Automatically matches video 


color systems and 5 UI ЭЕ A ЭЕ Ден So шы б: 
HORTON HOUSE, DITTON STREET | 
Tick EUIS) resolutions! «ре дщ, R 


TEL: 01490 57001 = 

FAX: 01460 57060 SS = INTRODUCTORY OFFER! 

ех jar es SOCKETS Version only S99 (Save $199!) 
- CEDAS Мей (800) 441-2281 


= 4 ие 
Ei 


ү! Р Pom -$ 
=> Licensing 


The Pieces Come Together. 


Introducing The ON Button" For Your Software 
Now you can protect your software by All Buttons contain a unique 64-bit serial number: 


ig the righttouse. 05142010 Button”: 051425 Multi Button”: 
Buttons are microchips packaged in coin-shaped, f Basic security. | 2K bits of RAM can protect 
stainless steel cans that contain critical d 


Р multiple applications. 


‚ information to make your 051422 UniqueWore Button’: # ^W. 51477 Time Button’: 


| 1K bit of memory — = ) | 
software run. separated into 4, one-time- E Wins PM арпа AA 
write pages. er 


Buttons tie together the pieces of your business puzzle. 


DALLAS 


SEMICONDUCTOR 
1 South Beltwood Parkway € Dallas, Texas 75244-3292 4 Tek 800-2585061 % Fax: 214-450-3869 
Circle 201 on inquiry Card. 


Тиба 1] NEC МЕС MAG VIEWSONIC VIEWSONIC 
5FGe 5FGp — DXi7F 17 176 


0.26 028 0.28 0.28 0.27 0.28 


"It ain't over ‘til the fat lady sings". And for makers 
of 15" & 17" monitors for PC's, she's now waiting in 
the wings. 

Orchestra MultiSystems, Inc. has already won 


Dot Pitch (mm) 


favorable reviews for its first 17" display, The Tuba, in Maximum Resolution 1600 1024 1280 1280 1600 1280 
PC Magazine ("Budget minded buyers should check (Non-Interlaced) i X X X X X 
out... Orchestra MultiSystems' The Tuba"— Sept. 27, 1200 168 1024 1024 1280 1024 
1994) and CD-ROM Today (Ultimate Upgrade for 
Multi-media/Monitors— Jan. 1995). Trapezoldal Control YES NO NO NO YES YES 
Windows-using Tuba owners agree that The Tuba's 
0.26mm dot pitch screen, 1600x1200 non-interlaced чуен UR YES "s ы. ы = - 
maximum resolution, micro-processor controls, Ріпсиѕћоп Control YES YES YES YES YES YES 
edge-to edge display, Energy Star & MPR-II 
compliance, all with street price of well under $699, Color Balance Control YES NO YES NO YES YES 
gives them a high-value big-screen solution. 
Now, with The French Horn II and The Tuba II, Color Temperature YES NO NO NO YES YES 
Orchestra is ready to bring down the curtain on other Control 
15" and 17" displays. These new performers have all 
the features of The Tuba, plus they add on-screen j= e eof YES YES PARTIAL PARTIAL YES PARTIAL 
controls for adjustments to the following image 
characteristics: On-screen Controls YES № NO NO YES YES 
* Pincushion / Barreling * Trapezoid 
* Color Balance (RGB) • Tilt/Rotation E.S.P 


$699 $1045 $1175 $799 51045 $945 
* Color Temperature pou 


With all of these adjustments available to the Tuba II user, slight image imperfections due to shipping 
or environmental factors are eliminated, virtually assuring total product satisfaction for a suggested list ^ 
price of $699. 

If $699 is still a bit high, or space limitations dictate a smaller monitor, The French Horn II 15" 


=: | 
model, with the same advanced features as the Tuba П, is available for a suggested list price of $499. 0 
The French Horn II has a 0.28mm Flat Screen, and will fit into any monitor budget. The Fat Lady is 


11 


singing for us; let Orchestra perform for you. | چ‎ | MultiSystems, Inc. 
For more information on the Tuba П, French Horn П or other Orchestra products, call us at ' 
(800)237-9988. Technology In Concert 


Circie 208 on inquiry Card (RESELLERS: 209). 


Sewing you ince 797% 


Special Prices for | 


JDR Microdevices” Good rogi ба 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 ЖОС и 


Expandable Case 


Save precious desktop space or Increase your 
system's capacity with JDR's system case. This 
configuration is designed to fill your needs now 
and j the future. Choose the larger case for high- PE : 
capacity power systems that require room for GI сЕ тб rast i 

multiple hard drives, floppy drives, a tape drive, yo Ишен ыла SR Parts T Size NS = pe Price 
EE E» The | рч ^5 SPECIAL FOI e CUSTOMERS OMLYI i 
arger size also = = | rice ME LU: T 1MX9-60X3 1M x 9 60ns SIMM 46.95 
improves air flow тесте” | 7 mes NS LaL. 4MX9-80X9 4M x 9 80п5 SIMM 169.95 
around your - z ё 2 we шы 16MX9-70X9 15Мх9 70ns SIMM 699.00 
valuable cards and | afund the differenr 1MX36-70 1M х 36 70ns ° SIMM 184.05 
peripherals, so thay | 2 i 2MX36-70 2M x 36 70ns SIMM 374.95 
will operate cooler ч 4MX36-70 4M x 36 70ns SIMM 618.00 
and last longer. The — X. | 

upright case is ideal — —À— - --- 
for cramped Ai 2 РОС Т ry Conver rer Box 
desktops, and can ч Ж «Мы йына in ap IA ne кайыру 
be placed on the 
floor for additional 
room. 


This split keyboard features a built-in palm rest 

and a sloped, split-key design for less stress to | 

your wrists. PC compatible keyboard features new output so thal you 
graphical Task Manager for Шз" 3.1 an connect to e 


J اا‎ ?. 
other NTS monitor 
| Use att to vie 180! р a 
pre ssent al ion t JÈ ПС g Vi ІНІН 
` YOR, SO you can p Tav f 
he eS 


ICAR. Ке? 
A” ` 


358 


0 
|3-1/2 144Mb DS/HD disks __ 


This card 

combines 13 

= — 1/0 ports on 
EE Quay — | one card to 

JEMEN |) maximize the Е 
| number of i 

free slots in your : 

system! Four high-speed 160550- — ЕВ. 

serial ports are included along with interfaces 


3.5D-BULK . hi 
3- y^ 20%0 05/00 disks dE for2 IDE and 4 floppy drives, plus 2 parallel and 


one game port. 
MCT-IMS+ 


Seagate Hard Drives 
Upgrade to a new, high-quality, high-capacity Seagate hard drive. 


ST-3491A 
ST-3660A 


ST-31220A 
ST-5660N 

ST-31230N 
ST-32430N 
ST-32550N 
ST-15150N 


BOXDX40DP100 .. 


428Mb, 14ms, 120Kb, IDE-Fast ATA .. 
545Mb, 14ms, 120Kb, IDE-Fast ATA... 


1.08Gb, 12ms, 256Kb, IDE-Fast ATA 


545Mb, 12ms, 256Kb, Fast SCSI-2 ....................... 
1.05Gb, 10ms, 512Kb, Fast SCSI-2 

2.160, 10ms, 512Kb, Fast SCSI-2 ................... s 
2.1Gb, 9ms, 512Kb, Fast SCSI- 2 


Make your 586 CPU 


$289.95 
Plugs into 33MHz 4865Х or 4850Х run cooler with this 


BOXDX40DPR100 


$289.95 | 
Replaces 33MHz 4865X or 4860Х CPU specially designed 


В0Х0Х400Р75 


fan. It features easy 


$219.05 
Plugs into 25 MHz 185 or Ä80DX — eJ snap-in installation 


BOXDX40DPR75 


so you don't have to 


$219.05 Mea 
Replaces 25MHz 4865Х or 4860Х CPU » remove your CPU from the TT 


BOXDX20DP-56 .. 


586-ҒА 


5179.95 
Plugs into 33MHz ABBSX or " Fan fat бі and 66MHz processors 
BOXDX200PR-66 $179.95 586-FAN-R .. — 
Replaces 33MHz 4865X or 4860Х CPU Above with electronic refrigeration device 


Plug one transmitter 
in each of upto 16 4 
PC compatible parallel 
printer ports. 
* Extends the parallel 
printer up to 1,250 ft. 
* Transfers up to 11,000 characters per second 


* Time-out independently adjustable on each 
transmitter to 5, 15 or 30 seconds 


РС PRODUCTS Е 
AND ELECTRONIC 
COMPONENTS 
CALL 
TOLL-FREE 


a 1 ша — Д à 1 
1 0UU-930-9U0UU 


MCT's new internal 14,400 bps modem 
features voice capability, емші. nine 
voice mail boxes, же” 
fax on demand, 

system access 

plus standard fax 

and data 

capabilities. 


МСТ-1441У 


Order = 4 
Toll-Free Fax Ordering Locelnterpetonal 24-Hours- he ‘Day xer 
Eis ك‎ Sales 1-800-538-5000 1-800-538-5005 1-408-494-1400 Ву Phone or Fax WP 
TERMS: For shipping & handling inciude $5.00 für ground & $7.50 for siz, Orders over 1 18, and fareiga orders may require additional shipping Chatgts—tontact our Sales Dept. far the amoant, CA residents must lnclode applicable 
wales tag, Prices ерес! to change withaut notice. We are nal responsibte far typagraphical arrors. We reserve the right 1o limit quaatities and to subslitote тасшастоға., All merchandise subject to prior sales. А tall copy of 


our lorma із available upon request. items pictured may only be representative. JOA, the JOR Jogo, JUR Microdevices, and the МСТ jòga аға registered trademarks of JOR Microdevices. Modular Circait Technolagy із a trademark af 
JOR Microdevices. Capyright 1995 JOA MICRODEVICES. Other trademarks sre ihe property of their respective owners. 
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Take Action and You'll Get Professional Performance 


Print servers 
% Data switches 


e New 15" Promate 5FGE flat Square monitor. 

е Ergonomic layout of control panel to ensure user 
- friendly comfort and simplicity. 

e Power consumption drops to only 3 Watts in sleep 
mode. 

e Innovative options 
include a multi 
media base, design 
to fit all PC monitors. 

е More information 
please contact with 
us immediately. 


ACTION ELECTRONICS cO.. UTD. Computex Taipel 
Taipei, Taiwan 
Head office | | , wey} June 5-9, 1995 Booth NO. : B536, B635 
198, Chung Yuan rd., Chung Li Industrial Zone, Taoyuan, Taiwan Roc. M 
Tel; 886-3-4515494 Fax: BB6-3-4520697 FÈ) @) € FTZ Ag» MPRII VCC] DHHS БО 
Taipei Sales Office Tel: 886-2-5965955 Fax: 886-2-59281 38 = i 
U.S.A. Office - Action Computer Technolog, Inc. All beand names and trademarks are the property of their resistered owers 
Tel: 818-813-1506 Fax: 818-813-1504 The Engergy Star emblem does not respresent EPA endorsement of amy product or services. 


Streamline your computer room by reducing excess equipment. 
Call today for free catalog Access up to 256 CPU's from a single keyboard, monitor, and 


mouse. ServeView is our best-selling switch, has every feature 


+ Keyboard/video control YOU сап imagine, and installs in minutes. Compare price, fea- 
S 800-333-9343 tures, performance, quality, and support and you'll find Rose 


can't be beat. 


Г сап 2) ROSE | 
Р.О. Вох 742571 Ф Houston, Texas 77274 Са! us to discuss your application (2 Oy 


TEL 713/933-7673 € FAX 713/933-0044 or to receive your free information kit. 
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ELECTRONICS 


Circle 193 on Inquiry Card (RESELLERS: 194), 


Circle 213 on Inquiry Card. 


Six S 


Hold onto your seat. You're in for the fastest CD-ROM 
ride of your life. The 6PleX is the world’s first six speed 
CD-ROM drive. And the last word in multimedia 
performance. 


The proof is in the throughput speed—a blazing 900KB/sec. 
Which means today’s hottest CD-ROM games, reference 
libraries, interactive encyclopedias, and graphics can 

finally look the way you've always imagined they should- 


perfect. Flawless, smooth motion video. Seamless animation. 


Convenient front panel controls that make it 
easy to play your favorite audio CDs. What 
could be better? 


How about an overall boost in efficiency? 
With the 6PleX you'll be able to search 
databases faster than ever. The 6PleX is 

the first CD-ROM drive with a 145ms random 


Introducing Our Screamin 
need CD-ROM Drive. 


Plextor 6PieX. Puts more smooth action in your multimedia. 


„ж ND. ` 
et 5 
" mu ". тай 
E "E 


ч 


4 


access time. So there’s no waiting to get at your crucial 
information. In fact, the 6PleX is so fast, you can run 
many applications right off the drive, saving scarce 
disk space for other needs. 


The great multimedia adventure is just beginning. And 
with the 6PleX, you'll be ready for all the advancements 
that'll come your way in terms of speed and power. 
Plus, we'll keep you on track with unlimited, toll-free 
technical support and a full two-year warranty. 


Ү To locate the dealer nearest you, or for a 
Г free copy of our latest book “18 Questions 
to Ask Before Purchasing a CD-ROM Drive," 
call 1-800-4PLEXTOR (1-800-475-3986). 


01995, Plextor Corp. АП Rights Reserved. АП trademarks or registered trademarks spevified are owned by their respective holders. 


Circle 146 on Inquiry Card (RESELLERS: 147). 


rom time to time we make 

the BYTE subscriber list 

available to other com- 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 


Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele- 
marketing calls are strictly 
prohibited. 


Many BYTE subscribers ap- 
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter- 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 


BYTE 


Because the Experts decide. 
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Pournelle 


For More Information 


If you like to listen to good music with your PC, 
get the ACS300.1 ($300) multimedia 
computer speaker system. Contact Altec- 
Lansing Multimedia, Milford, PA, (800) 648- 
6663 or (717) 296-2818; fax (717) 296-1222. 
Circle 1161 on Inquiry Card. 


Angels, Saints, and [cons ($49.95) provides a 
good collection of very brief identifications of 
most major and many obscure saints, and all 
the known angels. Contact Quanta Press, Inc., 
Minneapolis, MN, (612) 379-3956; fax (612) 
623-4570. Circle 1162. 


The Firenze (US$19.95 or 29,000 lire) CD- 
ROM is good under its own software and one 
of the best as a source of eye candy with the 
Corel screen saver. Contact C D Hardware, 
LaSpezia, Italy, +39 187 515604; fax +39 
187 513828. Circle 1163. 


Gazillionalre ($32.95) |5 an important game 
because it was written in Visual Basic and is 
played from a CD-ROM. Contact Spectrum 
Holobyte, Inc., Alameda, CA, (800) 695-4263 
or (510) 522-3584; fax (510) 522-3587. 
Circle 1164. 


If you're contemplating a Mac, you'll want Hard 
Disk Toolkit ($199) or Hard Disk 

Toolkit* Personal Edition ($79). Contact FWB, 
Inc., Menlo Park, CA, (415) 325-4392; fax 
(415) 833-4653. Circle 1165. 


LapLink for Windows 6.0 ($199.95) is 
seriously good stuff, LapLInk Wireless 
($299.95) is the company's radio-link system, 
and it certainly works. Contact Traveling 
Software, Inc., Bothell, WA, (800) 343-B080 
or (206) 483-80Н8; fax (206) 487-1284. 
Circle 1166. 


of specialized database CD-ROMs. Some 
are still useful, and some very much so. 
The interface to those databases remains 
plain vanilla. It's worth being on Quan- 
ta's mailing list, but don't look to them 
for the latest multimedia CD-ROMs. 


The computer book of the month is by Gene 
К. Landy, The Software Developer's and 
Marketer's Legal Companion: Protect 
Your Software and Your Business (Addi- 
son-Wesley, 1993). This goes into copy- 
right, beta-test agreements, and much 
more. The book of the month is by Jack 
Cohen and Ian Stewart, The Collapse of 
Chaos: Discovering Simplicity in a Com- 
plex World ( Viking, 1994). Jack Cohen is 
a professor of biology in England. He was 
a principal consultant to Larry Niven, 
Steve Barnes, and me for Legacy of Heo- 
rot and our upcoming sequel, Beowulf's 
Children. The book is an investigation into 
how you can evolve simplicity from a 
complex world. This book isn't easy read- 
ing, but I bet you like it. 


The LaserWriter 16/600 PS ($2429) is a 
winner, with enough new features and 
increased speed to make the upgrade well 
worthwhile. Contact Apple Computer, Inc., 
Cupertino, CA, (800) 776-2333 or (408) 996- 
1010; fax (804) 584-7481. Circle 1167. 


The crítical machlnes at Chaos Manor have 
been protected by OnGuard UPSes ($477 to 
$2690) for several years, and | have not 
regretted it. Contact Clary Corp., Monrovia, CA, 
(800) 442-5279 or (818) 359-4486; fax (818) 
305-0254. Circle 1168. 


RAM Doubler 1.5.1 ($99) is cheap compared 
to adding sillcon to your system, and we 
haven't seen anything it doesn't work with. 
Contact Connectix Corp., San Mateo, CA (800) 
950-5880 or (415) 571-5100; (415) 571- 
5195. Circle 1169. 


The game of the month is the Windows verslon 
of Sim City 2000 (floppy disk version, $54.95; 
CD-ROM version, $69.95). Contact Maxis, 
Orinda, CA, (800) 336-2947 or (510) 254- 
9700; fax (510) 253-3736. Circle 1170. 


The Star Reach ($49.95) box is gorgeous—it 
looks like a spaceship. Contact Interplay 
Productions, ine., Irvine, CA (BOO) 969-4263 
or (714) 553-6655; fax (714) 252-2820. 
Circle 1171. 


With theTypeBook ($49.95), you can print a 
partial or complete set of all your fonts. | 
Contact Rascal Software, Santa Clarita, CA, 
(805) 255-6823; fax (805) 255-9691, 
Circle 1172, 


| һауе used Forminco's workstation furniture 
(call for prices) for over a year, and | have yet 
to find anything better. Contact Forminco, 
Brossard, Quebec, Canada, (800) 663-6764 or 
(514) 444-9488; fax (514) 444-9378. 

Circle 1173. 


The game of the month is the Windows 
version of Sim City 2000 from Maxis. 
When I play Sim City, I cheat: I’ve fig- 
ured out where they store the amount of 
money you have, and I use the Norton Util- 
ities disk editor to go in there and give 
myself a lot more. It’s fun to be bountiful 
to my simulations. 

Next month, with luck, I'll] һауе some- 
thing on Windows 95, and meanwhile, the 
software keeps rolling in. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@ bix.com. 


i Display your PC's screen on many monitors simultaneously 
Perfect for demos, training and remote monitoring 
Proven wideband amplifier assures bright and crisp image - GUARANTEED! 
Automatically access one PC from two keyboards with ease 
| Quality monitor and keyboard extension cables available to 500 feet 
B Exclusive video switches, multiplexers and other unique products 


VU TEK Vision Care Filters" 


Vu-Tek* has the most complete line of 
anti-glare filters to give you the ultimate 
in glare control and screen contrast 
enhancement. The light management 
properties control both filter glass glare 
and monitor glass glare. The result: A 
monitor that's very easy on your eyes. 

* Conductive and Non-Conductive Filters 
Concuclive filters block up to 99.99% ELF/VLF 
E-fiekd radiation and are available in: 

Light, Med. & Dark Tints: 31%, 53% & 62% 

* Circular Polarizers & Privacy Screens 

* Four Frame Styles: Custom and Universal 

* Affordable Prices 


For more info. or dealer near you 
CALL 1-800-269-8801 

Vu-Tek* Vision Care Filters" 

625 Alaska Ave., Torrance, CA 80503 
FAX 1-310-320-9357 


ҮС 
өті ES 


800-959-6439 


714-641-6607 fax: -6698 
1506 Brookholiow Dr., 
Santa Ana, CÀ 92705 


И оа Den Mil geal 


Toll-Free Support 
One Year Warranty 
Quantity Discounts 


Circle 244 on Inquiry Card. 


d 
View Vou я 
Can Werk With! sf Sou feed a quaro bar code 
ш i reader suiall enough fo t in die 
о нта your hand, Міх аға 
Barcode reader far you: 


Thetime Wand Гое credit-card: 
суре portability, ideal time and. 
-/ document tracking applications. 

The rugged DuraWand сап take: 

the punishment typically found in 


Circle 270 on Inquiry Card. 


ANAFE" Erp 
ws = 
420 MB СҒ54204 14MS 3.5" ИН IDE $181 
540 MB CFAS40A 12М5 3.5" HH IDE $212 
850 MB CFAB50A 12М5 3.5" HH IDE $285 
1050MB СЕР10505 9М5 3.5" HH SCSI S494 
1275 МВ СҒА1275А 12М5 3.5" HH IDE $432 
2150MB СЕР2105 8М5 3.5" HH 56515879 


MICROPOLIS 


2100 MB 4221 8MS 3.5 HH 5051 $1039 
4300 MB 3243 8.5MS 3.5° НН 5651 $1581 
8100 MH 1991 12М5 5.25°FH SCSI $3117 


27^ WESTERN DIGITAL 


425 MB 402420 12М5 3.5" HH IDE $182 
540 MB 402540 11М5 3.5" HH ШЕ $219 
850 MB 402850 10М5 3.5" HH IDE $295 
1080MB 4231000 10М5 3.5" HH ШЕ $419 


Call for Memory, CD-ROMs, and All Other Pricing 


Fej в 


Government / University P.0.’s Accepted 


Circle 255 on Inquiry Card (RESELLERS: 256). 


«5 Seagate 


428 MB 34914 12M5 3.5" HH IDE — $186 
545 MB 3660A 12М5 3.5" HH IDE — $213 
545 MB 56604 12М5 3.5" HH SCSI 5335 
2150 MB 32550N BMS 3,5” HH SCSI 51108 
2150 МЕ 32550W8MS 3:5" НН WSCS! $1258 


540 МВ 7540AV 12MS 3.5" HH IDE $213 
850 MB 7850AV 12M5 3.5" ИН IDE $269 


Chicony бусепов 
AA MAGITRONIC Motherboards 


486012 66 118 AMDCPU AWARD BIOS 256K - Ч 
ани IRR MEIN iion biai Әй compatible PCs and primers. 
486044 1003 VLB AMD CPU AWARD BIOS 256% A Both DOS and Windows. 
PENTIUM 66 ЗРО 3/18 254 INTEL CPU 512К 

PENTIUM 90 4 PCI 1 ИБ 4 SA INTEL GPU 256K ja Y y Uses high performance 


^ Hz Spread Spectrum Rada, 
5 me computer 5 parallel port 
Mte шл» connector, | 


behind walls ar around corners. 


& Up to 8 printers can be used 
by any number of PCs. 
Prints up to 500 feet indoors. 
Works with 100% IBM 


Circle 271 on ngu С Сага 
(RESELLERS: 27 


(20 бы 


GoPrint is as fast as printing through a wired connection and faster than 
printing over a network. GoPrint saves you the cost of wiring and installing an. 
expensive network, And, since GoPrint is plify-and-play ready, in minutes your 
printers can now be located where you need them. Even 1 , they аге located 


The TimeWand TE oftets the 


delivery айй security applications: 


durability ind: computms power. 


warehouse Veo 


‘Call today to receive a. free: 


information kit on. Үлек 


portable bar code readers. 
See us at COMDEX, booth %М5426 

1105 N.E. Circle Blvd: Corvallis, OR 97330 

503-758-0521 * Fax 503-752-5285 

i 4 Videx, Time Wand, and Dura Wand are registered trademarks at Мех, Им. 0575 ж. 


Necessary in, applications ranging 
{Той hospital patient: pte TO. 


(Videx) 


d zn 
me ! T ү 
А 1 


nexa KS 66215 
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Wires ora s. 
ss Printer Sharing 
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Voice 
Boards from 


‘New Voice. дик 
Now the others “6 
are obsolete. ,. 
(Scary, isn’t it?) (ша 


Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the ТУСИ 
best building blocks for success. Used in 56 
applications such as: T 935775 ынай 


442%. E з 
ет ^» 


Peleo 


Int] Callback/Debit Card 
Interactive Voice Response Audiotex 
' Voice Mail/Messaging Talking Yellow Pages 
Automated Attendant ‚ Tl Interface Support 
Pope v Drm 1893 Preston White Drive 
Tele-conferencing Suite #120 
Te ©, n | | 64 | ) 
. ^ ' f 1 | j a il 
New 
| 
| 
| OICOe 


Circle 247 on Inquiry Card. 


Computer Telephony 
Voice Card Developer Kits 


ЕСЕ Fs a leader in Computer Telephony | 
Ге 208-7 Integration platforms, РІКА is not 
eee only redéfining technology standards- 
but also the standards of vendor 
commitment to СТ] software 
developers; 


^ 
-” 


бше us to find out about our- 
latest offerings in DSP based zs 
multi-line voice cards with developer 
Kits for DOS, Windows, 05/2 and NT... 


; CLORIES INC. 
о MES Canada 
Tel 1- 613-591- 1555 Fan: 1-613-501-М8 
LI Ema. info pika@pita.ca 
La WO , 
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COMPARE QUALITY 
AND PRICE PERFORMANCE! 
* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 
* "Plug and Play" Any Mix of PCs & All 
Video; Supports PS/2 & Serial Mouse 
* Desktop or Rackmount Models 
for 2, 4, 8, 16 PCs. Expand to 64 
* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 
* AUTOSCAN™ to Monitor All PCs 


RARITAN COMPUTER, INC. 10-1 llene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


.49-DAY MONEY BACK GUARANTEE FULL i- YEAR WARRANTY 


See Us at NetWorld Interop, Booth #4098 + FOSE Booth #3031 See us at 
INTERNATIONAL: Korea: (82) 2-412-5775 COMDEX Spring. 
France: (33) 1-64 67 64 67 Netherlands: (31) 104423313 Booth #N6567 
Germany: (49) 180-522-8222 Sweden: (46) 020-788850 
Ireland: (353) 1454-0589 Switzerland: (41) 22-7532200 
Italy: (39) 2-66800548 Taiwan: (886) 2-218-1117 
Japan: (81) 3-3255-1517 United Kingdom: (44) 244-520222; (44) 344-424-333 
INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 
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Rhetorex 
Voice Processing boards 
make CTla — 


If you're asking ' "what's 
CTI,’ you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex?" 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI а reality today. 


RHETOREX 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
АП other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 
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LET YOUR COMPUTER DO THE TALKING! 


Bl Automated Attendant 


integrates major voice/fax applications plus И Unlimited Audiotex 
program control into one full-fcatured high ll Voice Mail 
performance software. PC-AT/386/486 based. осе 

Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 


ТП and Intel voice and fax hardware. Supports jg Telemarketing 


up to 32 voice lines and up to 8 fax lines, 


ardware + Software Kit | Bl Fax Mail 
ПЕТИ lines: 818-368-4566 or W Fax-on-Demand 

| 818-368-8848 И Fax Broadcasting 
raf (818) 2 Tum уу 368-7859 BE Date/Party lines 
10801 Bismarck Ave., Northridge, CA 91326 USA B Int'l Call Back 


(Resellers/Dealers/OFMs/Private labels are welcome) 


lil Talking Yellow pages 
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THE MESSAGE -OR ELSE! 


WiNDOWS-BASED 
* Voice Mail 

¢ Auto — Attendant 

9 Fax – On - Demand 
* Packages from $295 


ifn 4! Г а Га ж gh a | 
кү , з E зё! 
j d 


L n 
ЕЛЕР! 


(Developer/OME packages available) VISA - MC - AMEX - COD 
Don't trade your life for a lost message! 


TALKING TECHNOLOGY, INC. EX 
(125 Avantie Avenue, Alameda, California. 94501 ЁЁ 
Voice: 510-522-3800 Fax: 510-522-5556 Sas 
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А 2 
4 Turbocharge your modem 
1 connections with... 


Siar or 


TurboPort/RA" controllers 


Delivering fast, reliable connections for high-speed modems, 
TurboPort serial I/O controllers supply the speed ші 
you need for remote access. Supports 
Windows, NetWare, OS/2 and more. 


Faster than standard serial ports 
Supports data rates up to 460.8K bps— 
4 times faster than V.34 modems. 


"E 


| 

| 

| 

| 

| 

i 

і 

| 

| ee ыа a Ce ааа 

] Maximizes тосеп Speeds 

l Software-configurable. Offers automatic 
software/hardware flow control. Each port 
B serviced by а 160650 UART. For ISDN terminal adapters or 
| 

| 

| 

| 

| 

| 

| 

| 

І 

\ 


modems of all types—9600 bps, 14.4K bps, 28.8К bps and above. 


Діл moi n ри gata о қ 
Y i ға, f^ d Pu! Г Pi абс Та” 
LiL DIie-SITIKe SU ереп 


The only serial board for remote PC users with complete ESD 
protection to every signal. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


AZAR 


WE Star Gate Technologies, Inc. 
29300 Aurora Rd. * Solon, OH 44139 USA 
MORANI 016-349-1860 • Fax 216-349-2056 


© 1995 Digi international inc. Г ТЕГЕЙ АЛ rights reserved. 
AJ brand шкі product nire Geena Bie irri OF EE sed Foo pi тан epee holder 
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1 
J Turbocharge your ISDN 
J connections with... 


gerr ee 2—4 - 
БЄЛ ҮҮ Шу 
TurboPort/RA" controllers 


Now there's a serial I/O controller that will keep up with 
ISDN terminal adapters. TurboPort controllers, ert 
support data rates up to 460.8K bps—more 
than you need for Basic Rate Interfaces. 


-- 4 
BCFA 7 


raster (пап Standard serial poris 

TurboPort controllers break the 19.2K bps 

speed constraint of typical ISDN-to-PC con- 

nections and readily support 64- and 128K bps 

(2B +D) data transmissions. These low-cost controllers 
easily handle data compression that requires even higher baud rates! 


Maximizes ISDN connections 

ЕІА-232/ЕІА-423 combination provides unmatched reliability and 
speed in ISDN-to-PC connections. Offering automatic hardware/ 
software flow control, the advanced TurboPort hardware eliminates 


costly re-transmissions and data loss. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


lm. y TAR CATE Star Gate Technologies, Inc. 
29300 Aurora Rd. • Solon, ОН 44139 USA 


THOME oos "C 216-349-1860 • Fax 216-349-2056 


1995 Digi awnatona! inc. ТИС АЙ his reserved. 


ЖЕ Grand and: prodect raram rented ere лита cr rure] adie pb Тег ган түм Jake d 


“ГО Card wiln Zook SHAM, - 
E d 1 2A тел мар, РАР + үм 


t OS, PCM CIA, 
KILA ` Tel 303.444.7737 
f Boulder, СО 80301 USA Fax 303.786.9983 
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CD, keypad, 
* 


Siliconrax " The Industrial Computer Specialists” 


FULL LINE OF 
RACKMOUNT 
PRODUCTS 


+ Bochmeunt бунат e CPU ктай 

26 ta dual реа ПАТЕ HoH pentium, 
* Aochmount LSE [ЕЛЕН 

Over ЕП different | ә ыса 

models : 
+ BRozhrpreurt htanibore 

Ste ЕТ fava) енен 

oo malabis] 
+ Bochmount Мең КИИ» 

Full rogil, merse 
ә Drak Єй ШГЕК." 

DERD arrag єткє ш ! d 
* fperuncant PS Jaime eee қ 


Hot muag, up to 3 ËS. g 


SINGLE 
BOARD 
COMPUTERS 


4 
portita} 
O, 14° САТ, TET. 
ar £L displog 


1080 €. Duone Ave., Bldg. ©, Sunnyvale, CH 94086 800- 700-8560 
Circle 269 on Inquiry Card. 
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Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19х7х17 
Rackmount VGA Monitor 
Rackmount Monitor Sheif 
Rackmount Cherry Keyboard Drawer 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX-33 5915 
RMS486DX-33 $1136 — RMS386SX-33 $665 


RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 4865Х, 386, 3865X 


RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry КВ 
RACKMOUNT SWITCH — Video/KB uf to 12 CPUS 
RACKMOUNT CABINET - Modular fren 21° to 96* high 


Exclusive International Distributor Program now Available 


Portable Data Acq 


for Notebook PCs 


Measure volts, thermocouples, 
RTDs, 5: gages, isolated high 
voltage, hnd more—up to 256 — 


channels at 10 шес/сһаппе!. 
DOS, Windows, and icon-based 
software support included. 


From $695 


ШТ àv Dafna "us 


| | ree "т n parai 
“М WALLEY 
TECHNOLOCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


| I ЭЕ 
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On-board 486: SX, SX2, DX2, or DX4 
Time Data Acquisition-Windows or 05/2 


Analog 1/0 to 769K samples per second 
Digital 1/0 to 1.6M samples per second 
Up to 512 analog inputs on one DAP™ Real те Process Control-Windows or OS/2 
Up to 128 digital inputs on one DAP On-board FFT, FIR, PED, 
Up to 66 analog outputs on one DAP and more 

Up to 1024 digital outputs on one DAP VBX Custom Control 


Ask for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 
e-mail to info@mstarlabs.com 


Industrial Workstations 
MICROSTAR 
LABORATORIES 


2265 116th Avenue NE 
Bellevue, WA 58004 


Panel Display PCS (2 


Pentium/486/386 CPU Cards. 


Circle 220 on Inquiry Card. 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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250 MSPS A/D CARD 


ллы 6-2 BINE, Poe MET 
, LabWindows "a rua ILIA d 
ye xt т яр 
$595 5 
$3500 
$4995 
$0995 
| ІШ 5465 Vanden Abeelo, Montreal, QC, Canada Н45 151 mmm | =| Control Concepts Inc. еэ Е 
From outside North America, call +1-514-337-6893 Coin , 
1-800-567-САСЕ 4514 2772« BBS: (514) 3374317 ———À ge (800) 922-9259 x6444 = 
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Disk 8 Optical Drives • Keyboards 


Terminate SCSI Problems! 


SCSI Vue" 
Termina for 


Features: 

е Active Regulation . 

e Status Indicators d 

* Gold Contacts « 

Benefits: i: 

е Improves SCSI Bus 
Performance 

* Less Errors; More Reliable 
Data Transfer 


ГМ Problem: 
B fva] uns Signal Qhalliy High- Performance 


Active Diagnostic 
* DOS * MAC * UNIX» 


SCSI Vue" 
* Diagnostic Indicators Gold Cables 
* Large Ferrite Filters 


* Triple Shielding From 
* Double Gold 20и" 
Plated Connectors 
* Extra Heavy 26 
Gauge Wire 
Benefits: 
* No Loss Of 
Important Data 
* Faster Performance 
* Test Cable e Уч 


Features: 


с тап ite 3101 Whipple Rd., Union is Clty, СА. 94587 


D=jeGeleTeAeL Ph: 510-471-6442 Fax 510-471-6267 
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REMOVABLE STORAGE MODULES 


FEATURES & OPTIONS: 
> Supports most 3.5” hard 
drives 


> IDE, or SCSI interfaces 

> Hot removability 

> Key lock ON/OFF security 
> Fan cooling option 


> Built-in БЕН 14 selector 
switch optio 


» Ruggedized de sind of 
| low-cost plastic version 


> Power/Drive activi 
LEDs М 


> Patent protected 


19° rackmount keyboards 
> 10 or 1.76" space 
> 25 models 
> Full уе! and membrane 
> types 

ІВМ РС ХТ/АТ, PS2 

| » compatible 

Дд US and intl. versions 
NM > Spring-lock front pane! 

i > Serial output 16mm, 2 
| > button trackball 


zm УМ. Computer 
= Products Inc. 
4161 Business Center Drive 


Fremont СА 94538 
Tel.: 510-353-0262 


~ COMPUTER PRODUCTS INC. — 
Circle 252 on Inquiry Card (RESELLERS: 253). 


CUSTOMIZE YOUR KEYBOARD 


* Custom Key Imprinting - all brands! 

e Custom Colored keys for IBMS, DEC*, 
Wyse*, Key Tronic®, Cherry, and more!| X 

e Custom and stock keytop label kits for $ 
software support & languages. 

* Full color keyboard templates made to 
your exact specifications, 

е Word Perfect Keyboards. “ 

e Cyrillic, Arabic, Hebrew, etc. Keyboards fi 


CUSTOM HOTLINE 800 937-1337 


from the leader in Keytop Innovations" Dept. BYTE, 260 Justin Dr. 
; Cottonwood, AZ 86326 


520 634-7515 


CORPORATION FAX 520 634-4620 
Circle 217 on Inquiry Card. 


Bright color. Bright price. 


$0,099, 


The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 
our brightest true-color LCD 
“м, panel at the special intro- 
Aap * dutory price of only 
; $2,299. It’s an 
unbeatable value- 
guaranteed. 


¢ Compact & portable 

+ 640 x 480 resolution 

¢ PC and MAC compatible 
¢ Free remote and cables 


Your direct source for 

all the bright answers. 
% Widest selection 

* Instant availability 

+ Overnight shipping 
* 30-day guarantee 


BBOXLIGHT 
NN CORPORATION 


17771 Plunk De NE., Га nm ltd 


Circle 260 ee Card (RESELLERS: 261). 


=F? DESKTOP DUPLICATOR 

"ONE 0 ONE 58-41007" greatly helps on your "ы solution! 
Features: 

@4X Speed duplication 

*Hard drive to 2 discs simultaneously 
9Bit to bit comparison 

@lnteractlye easy operation 

SAs PC external drive 

е Network up to 10 units 

Wi Single drive туре avaliable (59-41005) 
НОЕ SANGYO CO, LTD. 


TEL 81-3-3565-34(8 ҒАХ:81-2-2651-9141 
12-18 NIHONBASHI-KOBUNACHO CHUO-KU, 


DISTRIBUTOR 
MediaFORM Inc.——NORTH AMERICA—— 
TEL: 1-610-458-9200 РАХ: 1-610-458-9554. 

LSK Data Systems GmbH——GERMANY-— 
TEL:498-607]-24077  FAX:49-5071-24073 
Circle 279 on Inquiry Card 
(RESELLERS: 280). 
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„ * Tape Transfer and Format Conversion 
* EBCDIC ++ ASCII Data Manipulation 
• А5/400, ТК50, and 4" QIC Drives 
* UNIX Tar and DEC Save Set Options 
* Reseller Inquiries Invited 


Guicxlopy " Tape Duplication 


Ж” READ/WRITE 9-TRACK 


Download your .EXE file 


= Flash! Program is Installed 


; n, unly Micro/sys delivers embedded PCs this easy 
н NS use. GPU, RAM, MN, ama ports, 1/0, V40 


3480 * 8MM * DAT on 
YOUR PC NOW! 
Call Us... (317) 842-2077 o 


\ SHAFFSTALL 1- 800-248- 3475 
F CORPORATION деа, Case Syms бла 197 


Circle 242 on Inquiry Card (RESELLERS: 243). 


No hidden development costs. Save time 
_& money - right out of the box. Starting 
at $235. Oty 1. 


| FREE! 284 pg. Catalog 
(818) 244-4500 + FAX (818) 244-4246 
MICHO/ SYS 


250W/+24VDC Input 
250W/-48VDC Input DC-to-DC Converter 
Contact us for +12VDC input model !! 


„т! |") 
ра 


C-programmable and \ ee  . Y » ACE-925T: -40VDC to -57VDC 
smaller than a credit pex 2: ; EL cM * ACE-925C: 18VDC to 30 VDC 
card! With ADC, RS232, uc. 9 | Rape against wrong 
R$485, parallel и polarity 
flash PRON төн * Operating Temp: 0 C ~ 50 С 

k ы Storage Temp: 40 C ~ +75 С 
Cock and Tere. Dimensions: 5 7/85 X 5 1/2X 3 12 


B. 1724 — Calf our AutoFAX 
|| Davis, СА 95616 016.753.0618 from 


) 916.757.3737 your FAX. Request А СІ western Region: 1-800-983-1177 
916.753.5141 FAX catalog 18. SYSTEMS| Eastern Region: 1-800-886-2243 
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| Talk To Me for Windows is on easy-to- 
TAI k TO MA E use ond powerful Voice Processing 
VOICE PROCESSING SOFTWARE Toolkit for MS-Windows. With Talk To 
| Me, virtually every MS-Windows user 


The #1 Voice is capable of creating simple voice 
applications, using the graphical box- 


Processing РТА oriented user-interface, More ex- 


ығ e LETT ET E perienced users con create complex 
applications, using the rich program- 
APPLICATIONS: ming language in Ihe Programming 
= Automated Attendont Box. 
ч Voice Mail 
= Audio Tex! 
= IVR & HIVR 
= Fox On Demand 
Circle 273 on Inquiry Card. = Fox Back т а 
a Inbound/Outbound — 


1 РЕ | TAI To МЕ 


let your: modem. = 
лү, роо 
МОРЕМ + 


reece number now to learn more 
about how MODEM LOCK works with 
your hardware to lock out intruders. 


ADVANCED ENGINEERING CONCEPTS, INC. 


Seley 
(1 24 Hour Fax-Back Info 
310597745" 


— - 


17994119 HG ег 


Langage = А More information? 

Talk To Ma | Talk То Me comes 

б T ieee M о sure you get our 100% 
Herdware Support: - unctional Evaluation system. 

Voice: All popular Dialogic hordware T: By mail, ind. 400 p. manual (USS 75,-). 
Fax: Intel, GammaFax. 2: Download from ТІМ BBS (Free). 
Distributor, dealer, VAR und OEM enquiries welcome, 3: Via Internet, E-mail and WWW (Free). 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


=a, 
T T M ШЕШКЕНІ 
Sd 


Rietveld 10 • 3641 GS Mijdrecht The Netherlands Phone 31-2979-88365 Fox 31-2979-81241 
ТІМ 885 31-2979-88761 E-mail: ttmQxs4oll.nl » http://wew.xs4oll.nl/~tim/ 
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FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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Free Catalog 
Available! а 23 


Eliminate duplicates 


Mao 0290 0 


/ "n 
_ 1 370 Gules astu 
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PREDIC TIVE E DIALER 


У & da product А 
ompuler Tele ophony, Маг 


Circle 277 on ттт" Сага TET 


— MultiConneet 
for Mndows NT 


Turns Windows NT into a NetWare 
server for DOS & Windows clients. 


-————& 
Whiteside 
Software” 


| rademarks are the property of their respective owner 
Tel: (919) 831- Ен, "Fac (9191 83] 3990, 01904 Beame Å Whiteside Sofware, Inc. (057B) 
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Now PC users on a Unix network can havea 
Windows-style, Windows-fast & easy interface to 
Internet and Unix email. Just use EMBLA! 

e It’s Windows “drag & drop” simple 

е Remote users — save on your phone bill! Select 
and download only the mail you need. 

e Supports MIME, IMAP & standard Windows 
socket API. Call one of the resellers listed below 
to order. For more information, contact ICL 
ProSystems at: marcomms@pro.icl.se 

2 | http://www.pro.icl.se 


TA EMBLA” 


UniDirect software.net J.P. Brown (Ia Canada) 
800-755-8649 800-617-SOFT 416-494-0472 
sales@unidirect.com — http;//www.software.net davef%jpbrown @uunet.ca 
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BW-Connect NES 
for DOS & Windows 


Get a FREE upgrade to 
Windows 95 version, plus WWW 
& Gopher servers. ша 


¥ Full E-mail support for MIME 
attachments and the MAPI 
interface. 

¥ Fully supports DHCP client 
and BOOTP client and server 
for easy, centralized TCP/IP 
administration. 

У/ $349 per user! (Substantial 
quantity discounts available). 

/ Factory Direct! 

/ FREE evaluation! Call today! |. 


Wihiteside | 
Softwares Е 


*Provided user is under Beame & Whiteside Technical 
Support ("Suppan Services”) contee at the lime of the 
release. Trademarks are the property vf their respective û 
Tel: 1919) 83] -8989, Fax: 1919) $53] -8990, 521945 eame & Whiteside Software, Inc. Б 


Circle 230 on Inquiry Card. 
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Build Instrumentation Applications 
on Windows PCs 


The LabWindows/CVI Demo Disk is a free evaluation copy 
of LabWindows/CVI with an 88-page guide book. You can 
follow the instructions to build extensive Windows 
applications using GPIB, VXI, Serial, and plug-in DAQ 
instrumentation. The demo guide illustrates code- 
generation techniques, GUI development tools, event- 
driven programming techniques, instrument drivers, 
debugging and editing tools. 


National Instruments 


6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 221 on Inquiry Card. 


Factory Data Collection 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 М. Winchester • Olathe, KS 66062 
913-829-0600 • 800-255-3739 • FAX 913-829-0810 


Circle 215 on Inquiry Card. 
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ТІНІНІҢ $T ST EM 


for Novell's CNE Certification 
ы | a oa “ч 


FREE Network Support Encyclopedia 
on CD-ROM included! 

Featuring the best-selling Novell's CNE Study Guide 
plus the complete So Y na Be a CNE?! video series 
° Prepare for the Novell СМЕ exams. 
e Train all your LAN managers for one low price. 
e Study in the convenience of your home or office. 
* Learn at your own pace. 
e Save hundreds of dollars compared to live instruction! 
Required Courses Covered: DOS / Microcomputer Concepts » NetWare 3.1x 
Administration « NetWare 3.1x Advanced Administration « NetWare 3.1x In- 
Stallation & Configuration е Novell's new Networking Technologies е Novell's 


new Service and Support. 
Three months free on-line support from live instructor via BBS included. 


United Education Centers 
CALL 1-800-877-4889 ax. 22 50 South Main, Pleasant Grove, UT 84062 


801-785-7900 ext. 28 


Circle 276 on Inquiry Card. 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GDI print function. 


HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSlview was developed for 
Microsoft for use with Word, Power- 
point, etc. and is available as both 
an enduser application and a 
developer DLL. 


Besides CGM EMATEK supports other ISO/ANSI standards as 
well. Based on the Graphical Kernel System (GKS) and 
Computer Graphics Interface (СО!) standards our GSS graphic 
tools enable you to develop portable, device independent 


graphic applications. Call for an info pack today. 
vL" EMATEK GmbH 
Subbelrather StraBe 17 
D-50823 Cologne, Germany 


EMATEK ЕНЕ 


Fax: +48-221-529666 
Email: gsscgi@ematek.de 
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For High-Quality 


scientific Publishing, 
use PCTEX 
Typesetting Software. 
Make all your documents and math formulas look their best! 
For a free brochure & demo disk, call 800/808-7906 


„эы, ТЕХ, Inc. 12 Madrona Street, Mill Valley, CA 94941 
Fax: 415/388-8865 E-mail: pti@cri.com 


ko ,k1,...>0 
kotki+ =n 
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IMSL. Numerical and 
Graphical Libraries 


IMSL Numerical Libraries 


(available for DOS, Macintosh, & 
Windows NT) 


IMSL Exponent Graphics 
(avallable for Windows NT) 


• Presentation-quality graphs for 
Fortran and C development. 


* Interactive graphics library 
with over 30 different plots 
in 2D and 3D. 


* Built-in GUI to quickly modify 
plots, access your data, 
prototype resuits & perform 
"what if" analysis. 

Ail products also available for UNIX workstations. 


Ӯ Сапа Fortran function from 
native language syntax. 


* Hundreds of copy-and-paste 
examples for quick-start 
benefits. 


* More than 1,000 mathematical 
and statistical functions. 


Request your FREE PC Demo today! 


1-800-364-8880 


Visus tmc 


phone (713) 954-6785 fax (713) 781-9260 
e-mail: marketing@houston.vni.com 
Mosaic URL: hitp-/www.vni.com | 
Circle 263 оп Inquiry Card. 


IMSL 


Learn C++ & Windows-Based Programming... 
Simply, east 


Call us for 
information, 


Series™ you can learn 
and FREE 


C/C++, object 
technology and 
Windows"-Based pro- 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series", 
C/C++ Series" 
OOA/OOD Series", 
OLE Series" 


Each series: $249* (reg. $400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (reg. $1050) 
All 4 series: $649* (reg. $1300) 


LAN version: Call 
* Lireted Theme Offer 


800-6789-OML 


Circle 257 on inquiry Card. 


p 


OBJECT 
MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: B05-373-8116 


| SuperCam for Ws 5 on 


A Borland T TR nc ++, Visud iT 
IATCOM С/С++, ۲0 1nà 4^5 ‘ofectea-M de) | 
SuperCom is the development t ol for Ag seria] com ica 
50 are. The same prog: ammin ein er 
languages and operating a 
Interrupt driven: cor reception, line 
Simultaneous COM 1..CO M 36 (extendable). 4 
XON/XOFF and user defined. @ ANSI, TTY, VTS? 
YMODEM/BATCH, ZMODEM User Event Ri 


can even messages to the application 
PNT OS) tach can Le used for using P 


нег! > kr Pascal Pascal 


ме O82 0 
ay OSR of NT oach اا‎ 
" noun 


zel package 


IT only $999" 


SuperMonitor the RS232 
SuperMonitor is very quick? 

transmission and is a silent but 

T eration. Supe Mri J 
short measurements i tip ighi runs. 

continuous graphic. B Windows! 

guarantees an easy à Юп!!! 

Price tor DOS Version $296 гм 

— (ndudes spedal Adapter С - In m 

Systems Lid 
Hoelderlinsie 32, D-75433 Maulbronn / Germany 


Phone: +49-7043-9000-20 
FAX +49-7043-9000-21 
DEMO on Comp 


Circle 267 on Inquiry Card (RESELLERS: 268). 


icol PORE 

ë serial data — 
server ofthe | 
hot only sim к 


қылмен. 


^ ANA АКУ 


a 


ТОМИ КА, Foresiville, CA 95436, USA 
Phonc?^F1-707-887-3400 


FAX: +1-707-887-1015 
Forum: WINSDK, Key: 85232 or product name. 


Bl * Hide format details and 
offer helpful tools to 
ease your job of creating 
Windows resources. 

Ж Generate output for 


(416) 499-0594 Willowdale, Ontario he э value i 
Fax (416) 490-8993 Canada М2] 3B4 


Order Now and Get a Free Upgrade of PowerResource for Win Windows 95! 
Circle 282 on inquiry Card. 


Got 
Fuzzy 


Numbers ? 


Conventional spreadsheets can't 
cope with uncertain or fuzzy numbers. 


<6 “Ур, 


800-472-6183 


But now there's FusiCalc. This 
Windows spreadshect uses revolution- 
ary fuzzy math technology to асһісус 
breakthrough performance. 

Call now for FREE information. 


FuziCalc. 


The Fuzzy Spreadsheet" 


FuziWare, Inc. 
(615) 588-4144 


Circle 254 on Inquiry Card. 
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Windows 


Stanford Graphics” 3.0 


Japanese on PC/Mac BB:L: DAA VEYA 


бы Windows Kit 

lingual, Japanese/English Windows. 
-You can run popular Japanese applications. 
KCOM" for Windows 
-Japanese word processor for MS-Windows 


-With OLE2.0 server feature, you can insert 
Japanese on English applications. 
PC-Transer 


-High end Japanese/English machine translation ES TIU 
program. -Incredible translation speed. 
J-Scan: 

-Japanese OCR software. 

-You can scan & save Japanese text with no typing 


KUREO TECHNOLOGY LTD. 


= Gilmore Way, Burnaby, B.C. VSG 4R8 CANADA 
Tel: (604) 433-7715 Fax: (604) 433-3393 


ISVIMOHS JYVML4IOS 


The Ultimate Technical Graphics 
& Analysis Software 


Graph Gallery of 171 chart types for business, statistical and 
technical users. 


Comprehensive library of statistical functions. 

Interactive presentation-quality 2D and 3D graphics. 

Links large external data files to a 4-dimensiona! spreadsheet. 
Formula Visualizer graphically displays user-defined equations. 
Curve fitting, contouring, FFT's and data smoothing. 


Complete Windows compatibility, including DDE, OLE and True 
Type font support. 


Available for Windows™ & Windows NT™ 
Call for a free InfoPak today! 


1-800-729-4723 


Visual енісе. 


рһопе (713) 954-6424 {ах (713) 781-9260 
STANFORD e-mail: marketing@houston.vni.com 
MicroCal Software, Inc., One dhouse Plaza, Northampton, МА 01060 - 
Р ب ر ي‎ * Fax دی ا‎ GRAPHICS Mosaic URL: http://www.vni.com AD9591 


Circle 231 on Inquiry Card (RESELLERS: 232). Circle 264 on Inquiry Card. 


а е a | 
Something Missing? 
. Complete your BYTE collection by ordering Back Issues today! 
192 1995 19% 1995 15509191334 Us Doi $600 Foreign 800 Carada & Mexico $6.50 


All issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 
All checks must be in U.S. funds and drawn on a U.S. bank. 


The above prices include postage in the US. 


Please indicate which issues you would like by checking(V) the 
boxes. Send requests with payment to: 


X 


TECHNICAL GRAPHICS * DATA ANALYSIS * 
DATA ACQUISITION * WiNDOWS 


ORIGIN is your complete laboratory data 
management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
sg in an easy-to-use Windows 


environrnen 
See us in Айы» at Comdex, Booth #9326. 


For a Free Demo, Call 
1-800-969-7720 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, 
(603) 924-9281 
May 


jm Charge: O MasterCard ПІ VISA C American Express 
une 


Card # 
July 
Exp. Date 
August 


Signature __ 


October мше 


November 2-1 Address 


December 


Windows ‘92 


a Portability '92 | BVIF 


Lip. ^ ^ Because the Experts decide. 
All orders must be ene Please allow four weeks delivery. 
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THE BUYER’S MART 


THE = BUYER'S MART ree unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/." 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


В ACCESSORIES | 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 


4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 


"Highly recommended...” Jerry Pourele 
A long-term environmentaty-safe, resident contact 
treatment: Stabilant 22 substantially improves the rekability 


D.W. не тест рети Ltd. 
97 Newkirk Road (North) Unit 3, Richmond Hill, 
Ontario LAC 3G4, Canada (905) 508-7500 


Inquiry 652. 


NEW FOR 1995 


COLOH 
IN THE BUYER'S MART!! 
Attract the attention of your customers 
with the addition of color to your ad. 


Call Ellen Perham 603-924-2598 or 


Mark Stone 603-924-2695 for Details 
Fax 603-924-2683 


Inquiry 653. 
BAR CODE 


Ваг Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 


Reads 2015, 128, UPC/EAN, Code 39, etc. 
Exiemai or intemal attachment оп РС 
Wand, CCD, Slot Badge, Magstripe or Laser 
Supports DOS, Novell, UNIX, Mac OS, etc. 
100+ Configurable Options 

Supports USA & intemational Keyboards 

2 Year Warranty, 30 Day $ Back Guarantee 
Direct From Manufacturer 

Top Rated by Independent Review 
Complete with CCD Scanner — $624 
Complete with Laser Scanner — $784 
Complete Wand only Reader- $329 


Worthington Data Solutions 
3004 Mission Street © Santa Cruz, СА 95060 408-450-998 
800-345-4220 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


Atlaches as 2nd Keyboard, no software changes | 


phone and fax number. 2"x2%" ad has more space for 
descriptive text (850 characters is the maximum recom- 5 t 1 
issues — issues — isses 


RATES (Jan. 1995) | 


DEADLINE: Ad copy is due approximately 2 months 1ad $731 $701 $614 
prior to issue date. For example: November issue ГХТА” 2ads/issue - - 584 
closes on September 8. Send your copy and payment 3 ads/issue - - 556 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1ad $1,462 $1,402 $1,228 


BAR CODE 
Portable Reader 


AA Battery Operatad, 64K or 256K 

Display messages and optional voice messages 

tell operator what to do. Messages are easily 

recorded (like answering machine) in any 

language. This unit is EASY! 

Double duty as Non-portable Reader 

4x20 Supertwist LCO Display, 35 Rubber Keys 

2 Built-In Inventory Programs or create custom 

Download tables and Pick Lists 

Wand, ССО, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 2015, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand - 5799 

Small Size and very long battery life 
Worthington Data Solutions 

3004 Mission Street * Santa Cruz, СА 95060 
408-458-0038 FAX 403-458-9964 800-345-4220 


++ + + + + % % + А + 


Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for 005-9279. LabelRIGHT for Windows- 


30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


Cordless RF Wand and Laser 


A cordless AF bar code wand or laser with a 
range of 100 feet. Plug-N-Play. No software 
needed, Attaches as 2nd keyboard, For IBM and 
Macintosh or any serial device. Complete 
Cordless Wand - $695. Complete Cordless Laser 
— $1775. Optional range extenders $200 per 
100° added. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


"Windows Bar Code Fonts 


Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Mill Lane, Peterborough, NH 03458. For more infor- "уу" 2ads/issue = = 1,169 
mation call: Ellen Perham at 603-924-2598 or Mark 
Stone at 603-924-2695. FAX: 603-924-2683. 


3 ads/issue - - 1,111 
essssse«;OLOR — Add $100 eeseress 


BAR CODE | 


Portable Bar Code Reader 
» Use as a PORTABLE, WEDGE, or SERIAL 
» 9V Battery Operation with Lithium Backup 
» 2x16 Supertwist LCD Display 
» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 
> Wand, CCD, Laser, or Serial Input Devices 
» Built-in Program Generator 
> Create Your Own Custom Programs 
» 6 Built-In Inventory Programs 
» Up to 250 Programs Can Reside in Memory 
> Create up to 250 Data Files per Program 
» Up to 250 Look-Up Files in Memory 
> Built-In Calculator 
> Supports HAYES Compatible Modems 
» 64K Memory with Data Compression 
> 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals | - 


» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, 510/Вадде, ССО, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

» Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner - $1095 
» Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 


(800) 548-4452 (817) 571-9015 FAX (iD чр 


BAR CODE PRINTERS 
Only $1,495! 
Reseller Pricing Available 
Impeccable Print Quality, Rugged Performance! 


THARO SYSTEMS, INC. 
Р.О. Box 798, Brunswick, ОН 44212-0798 


216-273-4408 Fax: 216-225-0099 


Inquiry 654. 
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| BAR CODE 


Bar Code Printing Software 


LabelWorks tor Windows 
» Prints all Popular Bar Code Types (19 Types) 


>» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


> Rich Text Support Mix Styles, Types, & Sizes 
» Automatically Prints Seria! Numbers 


> Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BARCODE & MAG. STRIPE SYSTEMS 
* Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader S249 
* Keyboard Wedge with SYMBOL LS2000 


or SP400 Laser & Мад. Stripe Reader $849 
* Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader S699 


* Software Wedge Decoder with HP Stainless Steel 

Wand or Laser Scanner (005 & wN- RS-232 or parallel) 5189 + 
» All Wedge Packages include a Wand or Laser Holder 
» Mag. Stripe Encoder/Reader (3 Trks) 

w/Softwaro $1099 
• Printing Software (005, WN, ux.. ) $149 + 
» Portable Data Terminaís (1жк-4 256) $599 + 
» Complete POS System: 486 40M, $1999 

4MB RAM, monitor, POS Software, SP212 Receipt Printer, 


M-S Cash Drawer, pole display, HP stainless steel wand 
and magnetic stripe reader wtih decoder 


» Application Software: Inven, Asset. Tools, Time А Attend... 

* Radio Frequency Terminals (spread spectrum/rarrow band) 

е Bar Code Printing Software (DOS) included with 
each purchase 

* Made in the USA * 30 Day $$ Back • Spanish 
Dept. Avail. * Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sevem Way, Riverside, CA 92503 (909) 270-0016 Int'l 
(800) 653-4252 US * (800)219-5178 CAN + FAX (909) 270-0920 


Inquiry 655. 


Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 138th Place, SE-Ballevua WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 656. 


| | САП/САМ 


CONTOURING MOTION CONTROL 


FROM А PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 
* Controls up to six step motors simultaneously. 
* Linear ага Circular interpolation. 


* New faatures to accommodate machine control. 
* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM Interface available, 


та Corporation 
Ability Systems Rosy. PA 19001 (215) 657-4338 
FAX: (215) 657-7615 


, 1422 Amold Ava. 


CD-ROM | 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657 / +1-215-276-3854 fax 
1-800-8-CDROMS 


Inquiry 658. 


INTERNET on CDROM! 


LINUX Developers Resource 3 CD Set 
Slackware & more! Complete materials to install & тип! 


CICA Windows 3 CD Set $25 
Thousands of plug & play windows programs! 250+ games! 


INTERNET Tools CD-ROM 
Networking tools & utilities for DOS & UNIX 


BSDisc (NetBSD & FreeBSD) 
Ready to use formats with install scripts 


USENET 2 CD Set $25 
comp.sources & alf. sources « many FAQ's from other groups 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XIIR6, MACH, Andrew Windowing 


PERL & ТСІ/ТК CD-ROM 
Utility lang + command lang & toolkit for X-Windows 


STANDARDS 2 CD 5ей......................... B. 
RFC’s, IEN's, CCITTATU Bluebook, Windows Sockets 


MS-DOS 2 CD Set (SimTel Archive) 
10,0004 DOS programs, utilities, BBS software & docs 


MC, VISA & AMEX 1-800-800-6613 
| ‚_— &+1-602-526-0565 
InfoMagic tax +1-602-526-9573 


P.O. Box 30370, Flagstatl, AZ 86003-0370 info@infomagic.com 


Inquiry 659. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
No Device Drivers/ MSCDEX needed, 


Complete Kit Networks CD Roms, 
unlimited user license, DIGCPORT. 


“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 660. 


EVERY CD ROM YOU'LL EVER NEED 
TO CREATE EXCITING MULTIMEDIA 


MULTIMEDIA MEGA BUNDLE 


5 DISCS AT AN AMAZING PRICE!!! 
GRAPHICS, AUDIO, MULTIMEDIA, MEGA ! & Il 


549.05. $39.95 If you mention BYTE! 
KNOWLEDGE MEDIA INC. 
435 NUNNELEY RD., PARADISE, CA 95969 
(800) 78 CD ROM, (915) 872-7487, (916) 872-3826 FAX 


Inquiry 661. 


COMMUNICATIONS 
Frame Relay, X.25, BSC, HDLC, SDLC 


Use our rock solid, compliant, inexpensive and robust 
synchronous products for your PC project. On board protocol 
support reduces PC overhead. 

* Support for MS-DOS, Windows, Unix, 05/2, Netware and others. 

е CCITT and 150 compliant Х.25, HDLC. 

• Frame Relay blanket certified for any application. 

* Test and datascope programs for easy debugging. 

Sangoma Technologies Inc. 


Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 


New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for DOS/Windows................ $39.95 
Space and Astronomy, Thsnds NASA images/data ............$39.95 
C User Group Library, C source code Dec 93. .................. $49.95 
Simtel MSDOS CDROM, DOS Shareware/Freeware..........§29.95 
QRZ Ham Radio CDROM, FCC Callsign Db & Shrwar. .....$29.95 
Hobbes 05/2 CDROM, 05/2 Shareware/Freeware........... $29.95 
Source Code COROM, 650 Mb source, OOS/Unix............$39.95 
Gutenberg Project, Literature and 0065............................ $39.95 
Linux Operating Sys, 386/486 OS, X11, full $гс................. $49.95 
FreeBSD Operating Sys, Ver 1.0, kml src, GNU .............. $39.95 
Libris Britannia, MSDOS TeclvScVEngineer ...................... $69.95 
X11R5/Gnu CDROM, Full src, SPARC binaríias .................. $39.95 
Nebula for NeXTSTEP, Prgms for Inte! NeXTSTEP ............. $59.95 
Ada Programming COROM, Compilers, source, docs.........$39.95 
Aminet COROM, Amiga Shareware/Freeware ....................529.95 
CDROM Caddies, Lifetime Guarantee ................................ $4.95 
Top quality CDROMs. 100% satisfied or ІШІ refund. 


WALNUT CREEK CDROM 
4041 Pike Lana, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 662. 


.. COMPUTER BOOKS 


COMPUTER BOOKS ONLINE 
Easy online ordering at our Internet, CompuServe, & 
NIFTYServe stores. 15% off most books from 140 
publishers for computer professionals. GO CBK, 
www.compubcoks.com/books.htmi, or ftp info.txt from 
ftp.compubooks.com. Worldwide shipping. E-mail to 
infoG compubooks.com for Information. 


CompuBooks 
RR1 Вох 2710 512-321-9652 
Cedar Creek ТХ 78612 USA Fax 512-321-4525 


Order line 800-880-6818 


| COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement ої hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 М. High St.. Columbus, OH 43202 
Now available in Ontario!!! 


Inquiry 663. 


| COMPUTER TELEPHONY 


Write your own Voice Mail software 
Create advanced, multi-line voice/fax mail systams with 
VOS™, the Editors' Choice. Complete language for 
computer/telephona integration. VOS supports databases, 
LANs, voice recognilion, text-to-speech, conferencing, 
switching and more. 


Call for free booklet Get into Interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 


CREDIT CARD PROCESSING 


Take Charge! 
PC-Credit makes it easy to add credit card, debit 
card and check guarantee services to your DOS or 
Windows applications. Our products include 
Libraries, DLLs, TSRs and easy to interface 
programs that will provide the solutions to your most 
demanding single or multi-user applications. 


Go Software, Inc. 


31 Sherborne Rd.. Savannah, GA 31419 
(800)-725-9264 


Inquiry 657. 
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(912) 925-4048 Fax (912) 927-0214 
Inquiry 664. 


РАТА RECOVERY 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue dala others simply abandon. 


DRIVESAvERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 665. 


Ontrack 
DATA RECOVERY 


* Professional service recommended by major hard 


available * For fast, successtul results, call: 
МН:1-800-872-2599% CA: 1-800-752-7557 
Europe: +44 (0)181 974 5522 * Japan: (0428) 32-6365 
Corp. Headquarters: 6321 Bury Drive, Eden 1 Prairie, MN 55346 


Inquiry 666. 


Don't take chances with 
Recovery IUE ein 
T i 

ecovery quickly evaluate and re- 

Company“ cover your data hom most 

storage syste орег- 

Total Recall™ aiino pla orms. We have 

800/743-0594 lhe experience you need to 

719/380-1616 INTL gel back up and running, at 

719/380-7022 FAX a price you can afford to 

2462 Waynoka Road ay. References and re- 
Colorado Springs, CO 80915 terral programs available, 


Inquiry 667. 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
iaw firms, and companies in every industry—workd-wide. 


Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolls, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 668. 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 5000 formats including 3%”, 5%”, 8" disk 
formats & word processors. Disk-to-disk con- 


versions also available. Introducing CD-ROM | 


conversions. Call for more info. 


Pivar Computing Services, Inc. 
165 Arlington Hots. Rd., Dept. 3B, Buffalo Grove, IL 60069 
(800) Convert 


Disk & Tape Conversion Services 


Or do it yourself with The File Analyst! It overcomes ail file 
translation and transfer problems. es unknown files! 
Makes old flies into perfectly structured Import or 
clienU/Berver files! Saarch, remove А replace data/codas. 
Convari between any format, any database, any rapon 


generator. ASCII, delimited, EBCDIC, spit, scan, verify. & 
more. Commercial and Professional editions used daily an 
over the world! 


THE FILE ANALYST RALPH GARNER ASSOCIATES, INC. 
“The Икан File Analyzer 89 Matson Avs., New York NY 10016 
d Нетай” Tet: 212-779-7057 


Inquiry 669. 


DATA/DISK CONVERSION | 


DATA/DISK CONVERSION 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL!I! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 


Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 317-842-2077 


Shaffstall Corporation | (Fax) 317-842-8294 


Inquiry 670. 


EDUCATION 
B.S. & M.S. In COMPUTER SCIENCE 
The American institute For Computer Sciences offers an In- 
depth home study program to eam your Bachelor of Sclance 


at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures А 


Operating Systems. M.S. program includes subjects іп 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member : 
World Associaton of Universities and Colleges 
AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Мәдпойа Ave. , Suite 200, Birmingham, AL 35205 


1-800-767-2427 e 1-205-323-6191 


ACCREDITED В.5.С.5. DEGREE 


Science m includes C, C++, Assombly 
Language, Visual Basic, Database Design, Basic, Pascal, 
Networks, Fortran, Ada, Artificial Int 


Free Catalog: 
Grantham College of Engineering 
Grantham College Road, Slidell, LA 70469-5700 


Inquiry 671. 
FLOPPY DISKETTE 
3.5 FLOPPY DISK 

RELIABLE & DURABLE 
• We ate a manufacturer licensed by Corporation, | 
• Qut disks are ай 190% Tested and Certified Error Free with guaranteed 

paseo Level, 

• Available products: 2HD. 200, video tape, CD jewelry box 
е Our own brand MEGA, ОЕМ or bulk pack are also availabie, 
e Duplicators & wholesalers are welcome. 


ҮНС Casseite Ind. Ltd. INMARK IND. LTD. 
75 Saintsbury e 1A Man Foong Industrial Bldg 
nada 


Scarborough 7 Cheung Lee Street 
MIV 3K Wan, Hong Kan 


1¥ 3K1 Cha L 
Tel: (416) 321-1179 Tel: (8522) 
Fax: (416) 321-8451 Fax: (8522 


8973700 
Inquiry 672. 


|... FLOW CHARTS | 


` COBOL STRUCTURE CHARTS 


The new PowerStructure lor Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 
your spaghetti code, do it in seconds, and free 
programmers for more important work. 

Now just $149. 

CyberMetrics 
5541 S. Marine Drive., Tempe, AZ 85283 

(602) 838-3310 


Inquiry 673. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 

] auto adjust in size; diagonal lines 
and curvas; auto line routing and re-routing; OLE 
server; click on a shape to bring up a sub-chart; 
im дрон bitmaps and metafiles; Call for free 


trial disk. 
RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (970) 663-5767 FAX: (970) 669-4889 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 

800-569-2099 FAX 310-996-2303 


inquiry 674. 


| | HARDWARE | 


Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealar, 
Professional, Corporate, Govemment, and 
Educational Buyer since 1985. 
APPLE 11° & MACINTOSH* 


SYSTEMS * PARTS * EXCHANGE REPAIRS 
Call for a catatog..800-274-5343 


INT'L: 617-275-4600 е FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, МА 01730 


Inquiry 675. 


HEWLETT-PACKARD 


HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 Е-тай: sates @dasher.com 


Inquiry 676. 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 

$75 total software cost, not per node! 

Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet, or mix! 


Typically only 40k of RAM 


Information Modes 
817-387-3339 / P.O. Drawer F, Denton TX 76202 


Fax 817-382-7407 Orders 800-628-7992 


Inquiry 677. 


LASER CHECKS 
LASER CHECKS 


PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 
FOR SAMPLE (ETC.) 
:MAGNETIC ENCODING: 
MICR-COMP, Inc. 


689 S. State College Bivd., Suite А 
Fullerton. CA 92631 


Inquiry 678. 


PROGRAMMERS TOOLS _ 
DON'T DEVELOP NETWORK APPLICATIONS 


without NPPC, a powerful library subroutine 
meno with the simplest API available anywhere! 

indow and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, С++, 
Visual Basic, FoxPro, etc. 30 day $ back 


uarantee. Download a free demo from our BBS. 
PPC for Windows ог DOS — $195 w/source $395. 


SYNERGY SOLUTIONS, INC. 
2150 South Country Саф , Suite 1, Mesa, А2 85210 
(602) 545-9797 FAX (602) 545-9827 BBS (602) 545-0232 


Inquiry 679. 
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THE BUYER’S MART 


PROGRAMMING TOOLS 


dBASE file access from C++, Basic 


CodeBase gives complete database manage- 
ment with multi-user dBASE, FoxPro or 
Clipper file compatibility from C, C++, Basic 
or Pascal. Get visual design software and 
royalty free client-server. Unconditional 
money back guarantee! 


coll Sequiter Software Inc. tor details! 
403-437-2410 FAX 403-436-2999 


Inquiry 680. 


PUBLICATIONS | 


SCSI MYSTERIES UNVEILED 
Whether a neophyte or an expert, find what you 
need in the “SCSI Bench Reference”, “SCSI 
Tutor’, and “SCS! Encyclopedia". 


ENDL Publications 


408-867-6642 Fax: 408-867-2115 
Receive immediate information via FaxAccess. 
Dial 408-741-1600 from the handset, 
order #5 and follow instructions on voice menu. 


Inquiry 681. 


` SECURITY 
leaders in Software Security 


EVERLOCK and EVERKEY Il copy protection. 
Features include - Encryption, Serialization, 
Remotely resetiable access flags, date limits, 
execution counts and network user limits - 
and much more! Free demo available. 


Call today and ask about our low cost Trial Kits! 
Az-Tech Software, Inc. 

201 East Franklin St., Richmond, MO 64085-1883 

(800) 227-0644 (116) 776-2700 FAX (616) 776-8398 


Inquiry 682. 


THE ULTIMATE SOFTWARE SECURITY 
@ STOPCOPY family - UNCOPIABLE copy protection 
€ STOPVIEW software encryption 
© NETLIMIT network license metering 
@ DOS, Windows, Macintosh, OS/2, support 
€ No source code changes required - for ANY of our prod- 
ucts in ANY environment 
@ Our products destroy ALL of our competition 
@ Cali for FREE demo disk, or to discuss our products’ 
MANY options 
BBI Computer Systems, Inc. 
14105 Hentage Lane, Silver Spring, MD 20906 
BDO/TRY-ABBI + 800/879-2224 е 301/871-1094 = ҒАХ:381/480-7545 


Inquiry 683. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Hardware key protection without the hardware key” 


CrypKey is а software protection tao!, offering 
* complete security from any disk copy program 
* complete compatibility wiih any MS-DOS 
or MS WINDOWS based machine 
e complete invisibility - no disk key, no hardware key, 
less support calls 
*instant disaster recovery 
* protect programs distributed on CD-ROM, 885, or Intemet! 


CrypKey is a sales tool, allowing you to sell your program 
* by increments - enable tha options the customer 
purchased 
* by number of runs - e... sell 100 calculations for $100.00 
a by time period - e.g., leasa or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone, 
fax. or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call. (great for overseas customers or distributors) CrypKey (5 
€ by Kenonic Controls Ltd. - engineering and software 
since 1972. 


Kanonic Controls Limited 
7175-1218 Street South East 
Calgary, Alberta, Canada T2H 255 
(403) 258-6200 * tex: (403) 258-6201 


Inquiry 684. 
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SECURITY E 
Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Contro! for mass 
distribution via CD-ROM or Intemet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


KEY-LOK" SECURITY 


Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable bro conom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 

MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 685. 


SERIAL ANALYZER 
COM-Watch PROFESSIONAL 


Use your PC (even your notebook) to trouble- 
shoot RS-232, RS-422 or RS-485 communications 
at a fraction of the cost of purchasing specialized 
equipment. This menu driven software tets you 


monitor bi-directional communications at speeds 

to 115,200 baud. Package includes RS-232 cable 

adapter. 

CER * P.O. Box 48 © Amherst, NH 03031 
Tel. (603) 673-8110 * Fax (603) 673-7892 


Inquiry 686. 


SOFTWARE PACKAGING - 


FREE SOFTWARE 
PACKAGING CATALOG 


Evarything you will need to Package, Distributo, and Ship Your 
бойуғаға!! From manuals and binders to mallers and shippers 


LABELS * LABELS * LABELS 
For yout diskettes, plam or custom printed 


dot matnx of laser printer... free samples 


e*eFREE CATALOG-*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 687. 


SOFTWARE/BUSINESS 
Teach your computer to think 


without programming. Use Brainmaker neural networks for: 
Financial Forecasting, Marketing Predictions, Pattern 
Recognition, Assessments, Medical/ Chemical Research, 
Inventory Forecasting, and mora! Reads most databases & 
spreadsheets. Unconditional 30-day money back guarantee. 
DOSAVindows/Mac versions starling at $195. 
Call tor FREE brochore. California Scientific Software 


916/478-9040 Fax 916/478-9041 
800/284-8112 


Inquiry 688. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed for 

the PS/2®, PC, XT, AT or compatibles. 
PCs from $395 LAN version avallable 
FREE 30 day trial 


Computer Keyes Tek 206/776/6443 
21929 Makah Rd., Fax 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


| SOFTWARE/ENGINEERING 
New LOW COST SPICE Tools 


Introducing ICAP/4Lite 
Affordable SPICE 


Experience Analog and Mixed signal simulation 
like you've never sean before 


"Just like being at the Bench." 


includes: 


е New IsSpice4; Real Time Interactive Dispiay 
е UNLIMITED Circuit Size) 

е Integrated Schematic Editor 

° Model Libraries, more than 5000 Parts 

e Windows, Windows NT 


Full SPICE programs starting at $95. Complete 
systems with schematic entry, ISSPICE4, models, 
and waveform graphics only $595. 


Call or Fax for your Free Demo kit 
P.O. Box 710, San Pedro, Ca 90733-0710 
Tel (310) 833-0710 


FAX (310) 833-9658 ІПТМ6 oft 
Inquiry 689. 


SuperFILTER 
Active + Passive + Digital + Switched Cap 
© LP, HP, BP. All pass and Notch 9 150+ Topologies 
© AI conventional types ® Cascade up to 5 different types 
€ Component & Non-Idoa! OpAmp parameters spocitied 
9 Frequency or Time Domain plots of Group Delay Time Gain, 


Phase € Best fit of unknown «Шет recognize" 9 Monta 
Carto/Sensitivity analysis 9 $745 € Free Demo 


Tatum Labs, Inc. 


1287 М. Silo Ridge, Ann Arbor, MI 48108 
313-663-B810 FAX 313-863-3640 


Inquiry 890. 
SOFTWARE/GRAPHICS - 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, ВМР, 
WME, PICT, WPG, EPS, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LaserData, CALS, АТТ, СІР, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 


Guaranteed to read all raster images in existence 
іп the listed formats! 


x import, export, scanning. conversion, compression 
ж Printing, display, image processing 

ж Supports all languages 

ж Fax formats and multi-page images 

% Rotate, zoom, scale, color reduction 

ж Thumbnails, sharpen, special-etfects 

% Windows, NT, WinPro Gold 32, VBX, VBX32 

x: Watcom, 05/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough. MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 691. 


т 
Autodesk’s DWG OEM 
Ф Programmers Toolkit to Read/Wnte AutoCAD DWG 
& DXF Files. 
€ Object oriented, modular, database-like access to 
CAD data. 
€ View, Print, Plot and Pick Modules. 


+ Availatle for C/C++ for DOS, X-DOS, Windows, Sun, 
and otner Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, СА 94501 
Phone: (510) 337-7203 Fax: (510) 523-2880 


Inquiry 692. 


SOFTWARE/GRAPHICS 


DbCAD dev 1.3 DLLs 
Create, select, edit, or (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP ^. 
which you can overlay vector drawings (DWG, 


graphic DBF). Manage а үле window ly 


zoom, ane, pick). Pr 
driver and fonts. 


Channel inc. U.S.A. 
+617-863-0068 


Inquiry 693. 


t by using Windows 


CAD Developers Kit 


TG-CAD Professional 5.5, а “С” Win/DOS SDK. 
ReadWrite/View PCX/GIF files & DXF to R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds of 2D & 
30 routines. Comes as DOS Lib., Win Lib. & Win DLL. 
Source available. Free Technical White Paper 
available. Call or write today. 


Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
800-635-7760, Fax 214-423-7288 


Inquiry 694. 


SOFTWARE/SCIENTIFIC 


VTgX Scientific Desktop Publishing 


• Scalable Fonts • Font effects • Typeface customization 


* Equations ғ Tables • Graphics * Foreign languages 
* Multi-lingual spell & hyphenation « IDE • On-line help 
* Dos, Dos-32 and Windows versions • From $199 


"ТЕХ of Tomorrow -Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 
MAicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 695. 


EXPERIMENTAL DATA FITTING 


SCIENTIST" is the leader Іп experimental data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms — 
also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet, Requires 
Windows. $295. Model libraries also available. 


MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 


Inquiry 696. 


SOFTWARE/SECURITY 


COPY PROTECTION & MORE 
REGISTRATION MANAGER is a powertul 
utility used to encourage registration AND a 
database you customize to track your user 
demographics. Select the level of 
encouragement, from gentle reminder to 
full blown copy protection. 


StanBrite SOFTWARE 
(801) 882-3546 {ах to 801-882-3017 


Inquiry 697. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 


Multi-Vaice and Мип-Ғах are vue hm DAT ENR C tooikits to 
access all the features for most vorce and m boards 
available today. h helps you wrte MULTI-LINE NE VOICE (and/or) FAX 
APPLICATION in minutes. Many example programs and flbraries are 
delivered wit h Tully commented source code. VIS&VMC Accepted. 
Mulli-Volce for Dialogic, Ahetorex, or Powerline 11; $599 


Mulli-Voice for Single Line Watson Board: $99 
Mutti-Fax for CAS (Intel SatisF AXtion): $199 


ITI SOFTWARE 
Fax-On-Demand for information: (514) 835-2216 
Tel: 514-537-1832 Fax: 514-526-2362 BBS: 514-835-5945 


TALK TO YOUR PC 


DragonDictate™ speech dictation system 
lets you use your PC in DOS or Windows 
entirely by voice. 


914 937-2376 


SRPA, INC. Members Nationwide 


Inquiry 698. 


UNIX FOR PCS 


LINUX RELEASE 1.1 


32 bit Unix compatible OS for 386, 486, 586's 


Includes C, C++, Obj. C, Pascal, smalltalk, Pett X11 Ré, ТСРЛР, 
UUCP, PPP, Slip, NFS, VI, emacs, Openiook, plus much more. 


Supports: SCSI, IDE, ESDI, MFM, VGA, 53, CGA, CD-Rom. 
Soundblaster, full man pages, 600 pg. manus! induded. “Full 
Internet support” $59.95 on CD-ROM, $69.95 on disks, Dr. 
Linus Book $-(9.95. 


Linux Systems Labs, 49884 Miller Ct. Chesterfield, MI 48047 
(800) 954-2938, (810) 716-1700, fax (810) 716-1703 


Inquiry 699. 


VAX TO PC TRANSLATION 


Vax Basic to Visual Basic 
10 passes ol your code plus over 300 tests on every 
Vax line. Problem code is commented and a solutions 
manual included. Also Visual Basic example step by 
step 


PC version $395, Vax $2000 plus per PC license. 


Mikado Computing Ltd. 
309 Regent St., London W1R BAL. UK 
= Call +44 171 323 5423 (24hrs messaging) 
« Fax «44 171911 5104 
* e-mail 100114,1110@ Compuserve.com 


Inquiry 700. 


WEATHER SATELLITES 


m om ham à 4, 
\ ather receptio wil Lapte 


r ui ACIA s allite JELLY ете. 10 ойна 
View cloud яката, ede Storms develop, measure sea 
surface temperatures and plot course using range/bearing tools 
from NOAA polar orbiting weather satellite images captured live 
on your lapiop computer! 

Also captures geostationary Satellites and HF Marine Fax. 
Portabie system used by mariners, aviators. computer hobbyists 
and professionals. Complete systems available including: 

CMCIA type Ii card/software and VHF receiver/antenna, 

ІҒ5 WeatherFAX, 6404 Lakerest Court, Raleigh. NC 27612 
P ion лах: (9 19) 9 3 ۴“ (5 15, EMail: jdahi@cybdematics net 


WIDE AREA NETWORK 


Access/LAN Wide Area Network 


LAN dial-up system. Access databases from remote 
locations. Up to 32 lines. Multitasking. Connect to 
Novell, LANtastic, WindowsNT, POWERLan, А5400 & 
others. Arcnet, Ethernet, T-Ring, TCP/IP. Use dial-up or 


dedicated lines with modams & multiplexers. Network & 


remote printing. . Ideal whera access 
to centralized data is req'd. қ 
Compumation Software Corporation 


1-800-267-4855 Fax (905) 770-6877 


Inquiry 701. 


` WINDOWS 


“FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 702. 


WINDOWS 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Intemet Access 


and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 703. 


The BYTE Deck mails to a select group 
of 275,000 BYTE subscribers who 
are proven direct market buyers. 

In fact, BYTE subscriber surveys show 
that many readers prefer to buy 
through the mail order/direct channel: 


Direct Channel Preference for 
Purchases of: 


г Bu 
A0 Wore " vii | 


Computer Systems 63% 


Peripherals 62% 


Source: 1994 Subscriber Study 


The average BYTE reader influences the 
purchase decisions of 107 others, 
works in a company with more than 
1,000 employees, and influences 
more computer product purchases 
than any other person in his/her 
organization. The BYTE readership 
provides quality leads. Why settle for 
anything less? 


The BYTE Reader: 
Simply the poci 


— теш ~ 


JVTEJDELE 
= ELS ү 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 


in the response card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. 
283-284 AC! 244 
213 ACTION 238 
267-268 ADONTEC GMBH 247 
273 ADVANCED ENGR. CONCEPTS 244 
* ADVANCED MICRO DEVICES (N.A) 7? 
271-272 AEROCOMM WIRELESS INC 239 
150-151 AERONICS INC 141 
61 ALADDIN KNOWLEDGE SYSTEMS 84 
557 ALTEX ELECTRONICS (NE) 230 
857 ALTEX ELECTRONICS (50) 230 
214 AMERICAN ADVANTECH 242 
62 AMERICAN POWER CONVERSION 32-33 
қ AMERICAN POWER CONVERSION 32A-B 
144-145 AP PROFESSIONAL 14-15 
553-554 APE PTACEK ENGR. GMBH 4015 9 
533-534 ARISTO GRAPHIC SYS 4015 15 


159 AT&T GLOBAL INFO SOLU (N.A.) 59-61 


195 AVALAN TECHNOLOGY 235 
229 BEAME & WHITESIDE SW 245 
230 ВЕАМЕ 4 WHITESIDE SW 245 
ы ВЕАМЕ & WHITESIDE SW 4015 10 


531 BEAME & WHITESIDE SW 4015 11 
130 BEAME 4 WHITESIDE SAV (N.A.) 189 


63-64 BELL & HOWELL INC (INTL) 149 
63-64 BELL & HOWELL INC (N.A ) 149 
40 вх 259 
501-502 BOCA RESEARCH INC 4056 
260-261 BOXLIGHT CORP 243 
171 BIG 74 
. BYTE BACK ISSUES (INTL) 135 
: BYTE EDITORIAL SURVEY 194 
: BYTE EURODECK (INT) 120 
. BYTE NETWORKING ON DISK 180 
65 BYTE ON CD ROM 186 
. BYTE READER 209 
‘ BYTE REPRINTS (INTL) 124 
. BYTE SUB MESSAGE 200 
` BYTE SUB MESSAGE 4015 21 
‘ BYTE MOVING 4015 32 
. BYTE WAREHOUSE 201 
200  CADSOFT COMPUTER INC 229 


152 CALIFORNIA PC PRODUCTS INC 188 


Phone No. 


800-983-1177 


*886-3-4520697'" 
%49-7043-40440"" 


310:379-1189 
800-222-9323 
800-492-2320 
512-258-8040 
800-223-4277 
800-531-5359 
800-531-5369 
800-800-6889 

800-800-4APC 

dept A2 


619-699-6735 


%49-89-604395" 
+49-40-54747-111"" 


800-447-1124 
ext 1050 


508-429-3179" 


800-810-7898 
800-810-7898 
919-831-8989 
919-831-8989 
800-216-8450 
708-675-7600 
800-SCAN-494 
800-695-4775 
407-997-6227 
800-762-5757 
703-876-1920°° 
603-924-2607 


603-924-2533 


603-924-9281 
603-924-2525 


407-274-8355 
800-394-4122 


551-552 CALLUNA TECHNOLOGY LTD 4016 23 «44/0)1582 630920" 


503 — CHERRY 
MIKROSCHALTER GMBH 
506 COBALT BLUE 4015 30 
. COLORADO MEMORY SYSTEMS 109 
549-550 COMBYTE INC (INTL) 91 
. COMPAQ (N.A.) 16A-L 
66 COMPAQ (N.A) 28-29 
504-505 COMPEX INC (ІМТ) 65 
68 COMPUTER ASSOCIATES? 
UNICENTER 103 
6? COMPUTER ASSOCIATES/ 
VISUAL OBJECTS 69 
. COMPUTER BOOK CLUB (МА) 145 
. COMPUTER BOOK CLUB (М А.) 1444-B 


179 COMPUTER DISC WAREHSE 212-213 


507 COMPUTER FRIENDS 4015 28 
508 COMPUTER QUICK 4015 20 
180 COMPUTERLANE UNLTD 220 
215 COMPUTERWISE 246 
239 CONTROL CONCEPTS INC 242 
ы COPIA INTERNATIONAL LTD 184 
69 COREL DRAW 5 1 
129 CREATIVE LABS INC 57 
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4015 26-27 +49-9643-16-206 


404-518-1116 
800-451-0907 
303-229-0660 


800-853-9518 
714-630-7302 


800-225-5224 
dept 10500 


800-225-5224 
dept 14500 
717-794-2191 


800-959-4CDW 
503-626-2291 
415-861-8330 
800-526-3482 
800-255-3739 


800-922-9259 
ext 6444 


708-682-8898 
813-728-0826 
ext 3080 


B00-998-5227 


Inquiry No. Page No. 
178 — CREATIVE MINDS 89 
70-71 CTX INTERNATIONAL INC 96 
181-182 CYBEX CORP 215 
183-184 CYBEX CORP 223 
509-510 CYBEX CORP (INTL) сїн 
201 a 235 
139-140 DATA STORAGE 

MARKETING INC (М.А.) 118 
166-167 DATADISC 45 
185 DATALUX CORP 214 
. DATAPRO (INTL) 28-29 
° DATAPRO 72-73 
72-73 DATAPRODUCTS 169 


s DELL COMPUTER CORP (NA. DEMO) CVI 
А DELL COMPUTER CORP (МА. DEMO) СУШ 


қ DELL COMPUTER CORP (N.A.) 
: DELL COMPUTER CORP (N.A.) 
Ы DELL COMPUTER CORP (N.A.) 


286 DELPHI INTERNET SERVICES 
74 DELRINA FORMFLOW 
287-288 ОЕ ТЕС ! NSSI 

75-76 — DIGIBOARD 


547-548 DIGITAL INFORMATION 
SERVICES (EUROPE) 


543 DISTINCT CORP 


CV 
СҮТІ 
СУ 
197 
142 
19% 
193 


4015 19 
4015 14 


186 DISTRIBUTED PROCESSING TECH 234 


564 ECEL (DIGICOM) (INTL) 
565  ECEL (DIGICOM) (INTL) 
248 ЕМАТЕКОМВН 
541-542 ERGOTRON EUROPE 
511-512 EUTRON 

77-78 ЕХАВҮТЕ CORP 


539-540 ҒАН SIMULATIONS (INT'L) 
513-614 FAST HARDLOCK 
148-149 FAST MULTIMEDIA 


187-188 FIRST SOURCE INTL 
254 FUZIWARE INC 


145 
147 
246 
4045 13 
4015 24 
19 


Phone No. 


800-701-0889 
909-595-6293" 
205-430-4030" 
205-430-4030” 
205-430-4030" 


800-258-5061 


800-543-6090 
800-DATADISC 
BOO-DATALUX 
800-328-2776 
800-328-2776 
800-980-0374 
800-433-3409 
800-232-5618 
800-274-4635 
800-247-6819 
800-232-5617 
800-695-4005 
800-268-6082 
800-335-8321 
800-755-0107 


%41-22-7910885% 


408-366-8933 
800-322-4378 


+886-2-772-3407"* 
4886-2-772-3407* 

+49 221 529666 
+31 20 696.60.85 


«39 35 201003 
800-EXABYTE 


59 +31 13 427 516" 
4015 5 «49-89-539800-20 
105 +49-89-50206-199°" 
529 FIRST INTERNATIONAL COMP 40152 +886-2-718-2782"" 


226 
247 


216 GAGE APPLIED SCIENCES INC 242 


ш GATEWAY 2000 


38-39 


78 GLENCO ENGINEERING (INTL) 139 


80 GLENCO ENGINEERING (М.А.) 
237-238 GRANITE DIGITAL 
515 GREY MATTER LTD 


244 HALL RESEARCH & TECH INC 
279-280 HOEI SANGYO CO LTD 
217 HOOLEON CORPORATION 


139 
243 


714-448-7750 
800-472-6183 


514-337-6893 
800-845-2058 
708-808-0300 
800-562-2543 
510-471-6442 


4045 17 444-(0)1364-53071 


239 


800-959-6439 


243 +81-3-3661-9147°* 


243 


559 HUMMINGBIRD COMMS LTD (INTL) 77 


170 IBM 
281 IBM 
291 IBM 


274-275 ІСІ (EMBLA) 

157-158 ІСОМОМЕХ ІНС 

81 INTEGRAND RESEARCH 
174-175 INTEK TECHNOLOGIES 


d INTEL CORPORATION 
544 INTERSIS AUTOMACAO 
218 iO TECH 


127-128 ITERATED SYSTEMS 


189 JAMECO ELECTRONICS 
ы JDA MICRODEVICES 


37 
123 


123 


245 
182 
195 
191 


10-11 
4015 22 
242 
110 


219 
237 


520-634-7515 
905-470-1203 


800-3-ІВМ-052 


800-IBM-4FAX** 


ext 3079 


B00-IBM-AFAX"* 


ext 3078 
703-649-3306" 
800-543-0292 
209-651-1203 


404-815-5283 
ext 3504 


800-538-3373 
+351 441 2247 
216-439-4091 
800-437-2285 


800-831-4242 
800-538-5000 


inquiry Мо. Page Мо. Phone No. 
252-253 JNL COMPUTER PROOUCTS 243 510-353-0262 
219 K 241 303-444-7737 
292-293 KINGSTON TECHNOLOGY 130 714-435-1850 
250-251 KUREO TECHNOLOGY INC 248 604-433-7715 
203-204 L A TRADE 232 800-433-3726 
82-3 LAHEY COMPUTER SYSTEMS 192 800-548-4778 
136 LANSQURCE TECHNOLOGY 198 416-535 9555 
. LEXMARK 159 600-891-0399 
ext 231 
517 LOGIC PROGRAMMING ASSOC 4015 29 800-949-7567 
262 MAILER'S SOFTWARE 245 800-800-MAIL 
ы MCGRAW-HILL MAGAZINES 92 
в MCGRAW-HILL ON-LINE 93 
165 МЕНА! CORP 190 800-САМЕ(ОМ 
198 MICRO 2000 221 800-864-8008 
191-192 MICRO SOLUTIONS COMP PROD 225 800-295-1214 
231-232 MICROCAL SOFTWARE INC 248 800-969-7720 
535-536 MICRODATA SYSTEM SRI 4015 30 +39 1 87 988 460 
84-85 MICROGRAFX 151 800-877-3040 
199 MICRO-INTERNATIONAL INC 228 600-967-5667 
131 MICRON COMPUTER сы 208-465-3434 
z MICROSOFT CORP 2-3 800-719-5577 
dept NYY 
220 MICROSTAR LABORATORIES 242 206-453-2345 
ы MICROWAY 150 508-746-7341 
281 MICRO/SYS 244 B18-244-4600 
528 MINICOM / CLASSNET VIDEO 4015 16 +972-2-518593 
518-519 MINOLTA GMBH (EUROPE) 4015 21 «49-511-7404-401 
96-97 MINUTEMAN 112 214-446-7363 
522-523 MINUTEMAN 4015 31 214-446-7363 
210 MIPS DATALINE AMERICA ІМС 233 800-898-8560 
87 MKS / MORTICE KERN SYSTEMS 140 519-684-2251 
88-89 NANAOUSA CORP {МАЈ 65 310-325-5202 
221 NATIONAL INSTRUMENTS 246 512-794-0100 
520-521 NATIONAL INSTRUMENTS 4015 25 512-784-0100 
566 NETWORLD (INTL) 118 449-89-14312-486'* 
190 NEVADA COMPUTER 224 800-982-2925 
247 NEWVOICE 240 703-648-0585 
169 NEXGEN 111 408-435-0202 
90-91 . NORTON-LAMBERT 71 B05-964-6767 
92 NSTL 205 610-941-9600 
569-570 NSTL 4015 19 610-941-9600 
93 NUMBER NINE COMPUTER 
SYSTEMS 106 800-GET-NINE 
257 OB.ECT MANAGEMENT LAB 247 800-6789-OML 
153 OBJECTS INC 42 508-777-2800 
516 OLIVETTI S.P.A. (INTL) 60-61 «39-2-45361 
530 ON TIME MARKETING 401532 +49-40-437472 
ж ORACLE CORP (N.A.) 20-21 800-492-9870 
ext 4981 
208-209 ORCHESTRA MULTISYSTEMS 236 800-237-9988 
» OSBORNE MCGRAW-HILL 46-47 800-822-8158 
205 PACIFIC COAST MICRO 222 619-581-6040 
ы РС ЕХРО NEW YORK 135 800-829-3976 
206 PC'S COMPLEAT 216-217 508-624-6400 
98 PERSOFT INC 183 800-368-5283 
222 PERSONAL TEX 247 800-808-7906 
524 PHILIPS MONITORS (ІМТІ) 20-21 «31 40 73 39 83"* 
240-241 PIKA TECHNOLOGIES 240 613-591-1555 
99-100 PINNACLE MICRO 9 714-727-3300 
102 PKWARE INC 66 414-354-8699 
101 PKWARE INC 152 414-354-8699 
146-147 PLEXTOR 199 800-886-2683 
ы. POLLUTION SOLUTION 230 
103 POPKIN S/W & SYSTEMS INC (N.A.}178 212-571-3434 


inquiry Мо. Раде Мо. Рһопе Мо. 
ы PROFOUND (М.А) 120 800-375-6093 
, PROFOUND (N.A.) 120 800-688-5583 
132-133 PROXIMA CORP 94 800-447-7692 
ext 652 
156 PSI (М.А.) 167 800-Р51-0852 
PC#00140 
ы QMS 163 800-841-0760 
exi 5052 
104 QNX SOFTWARE SYSTEMSLTD 185 800-676-0566 
exi 1005 
223 QUALSTAR CORP 244 800-468-0680 
105-106 QUARTERDECK OFFICE SYS 67 310-392-9851 
107-108 QUATECH INC 210 800-553-1170 


567-568 RACAL AIRTECH {INTL} 167 «44-(0)1844-201832"* 


211-212 RAIDTEC CORP 233 404-664-6066 
108 RAINBOW TECHNOLOGIES 79 800-852-8569 
245-246 ЕСІ 240 908-874-4072 
ext 71 
562-563 RECOGNITA (INTL) 189 +36-1-2018925 
196 RECORTEC INC 231 800-729-7654 
224 RHETOREX INC 240 408-370-0881 
193-194 ROSE ELECTRONICS 238 800-333-9343 
S 
164 SAMSUNG ELECTRONICS 165 201-229-4053 
110-111 SAMTRON DISPLAYS INC (М.А) 147 310-537-7000 
137-138 SCEPTRE TECHNOLOGIES 117 800-788-2678 
202 SCITECH INTERNATIONAL 227 800-622-3345 
545-546 5ЕН 


COMPUTERTECHNIK GMBH 4015 29 
242-243 SHAFFSTALL CORP 244 


+49-521-94226-0 
800-248-3475 


BYTE ADVERTISING SALES STAFF | 


Diane Lieberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NATIONAL ACCOUNTS 

Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 

1221 Avenue of Americas—28th Floor 
New York, NY 10020 

FAX: (212) 512-2075 


EAST COAST 


McGraw-Hill 


New York, NY 10020 
NEW FAX: (212) 512-2075 
ee Mit "Uptinte NY, VT, МА, Ri, СТ, 


CANADA & EASTEAN CANADA 
Sanford 1. Fibish (617) 860-6344 
Merle Mode! (617) 860-6221 


McGraw-Hill Publications 
24 Hartwell Avanue 
Lexington, MA 02173 
FAX: (617) 860-6899 Atlanta, GA 30319 


FAX: (404) 252-4056 


NY. NYC, NJ, DE, DC, MD, PA, VA 

ا 
ee‏ 

122° Avenue of Americas—28th Floor 


Inquiry No. Page No. Phone No. 
235-236 SIGMA TECH SOFTWARE 241 818-368-6132 
i SILICON GRAPHICS (N.A.) 135 800-800-7441 
ext D440 
255-256 SILICON WAREHOUSE 239 800-347-4887 
269 SILICONRAX 241 800-700-8560 
154-155 SMITH MICRO SYSTEMS & 
SOFTWARE (М.А.) 124 714-362-2345 
282 SOFTAPPROACH CORP 247 800-268-9898 
112 SOFTWARE SECURITY 153 203-556-3932" 
172-173 SOFTWAY AMERICA INC 44 303-670-5345 
560-561 SOLID COMPUTER 
GMBH (INT'L) 178 449-89-3159146'* 
525-526 STAC ELECTRONICS (INT'L) CIV +44-1-344-302900 
113-114 STAC ELECTRONICS (М А.) 91 Sedo | 
8 
233 STAR GATE TECHNOLOGIES 241 800-782-7428 
234 STAR GATE TECHNOLOGIES 241 800-762-7428 
115 STATSOFT 101 918-583-4149 
125-126 SYMANTEC 53 800-488-9914 
ехі 5518 
125-126 SYMANTEC 55 800-628-4777 
ext SAP2 
134-135 TADPOLE TECHNOLOGY 35 800-232-6656 
277-278 TALKIE 245 800-TALKIE-4 
225 TALKING TECHNOLOGY INC 241 800-685-4884 
116 TEKTRONIX 81 800-835-6100 
exi 1037 
537-538 TELELINK AG 401522  441-42-431081*" 
160-161 TEXAS MICRO 128 713-541-8200 
, TEXAS MICRO 128A-B 713-541-8200 
168 THE LEARNING CURVE 64 813-736-2295 
117 TOSHIBA AMERICA INC 24-25 800-457-7777 


Inquiry No. Page No. Phone No. 
| 228  TRIVALLEY TECHNOLOGY INC 242 510-447-2030 
116-119 TRIPP LITE 198 — 21275587141 
265-266 TTM NEDERLAND 244  431-2979-08355 
276 UNITED EDUCATION CENTERS 246 800-877-4889 

=. 
226 МІОЕХІМС 239 503-758-0521 
120-121 VIEWSONIC 6-7 909-869-7976 
263 VISUAL NUMERICS 247 800-364-8880 
264 VISUAL NUMERICS 248 800-729-4723 
270  VU-TEK VISION CARE FILTERS 239 800-269-8801 
122 WALKER, RICHER & QUINN 132 208-217-7100 
123 WATCOMSQL 27 519-886-3700 
142-143 WIBU (INTL) 44449-721-931 72-22" 
142-143 WIBU (U.S.) 44 301-570-3497 
141 — WINBOOK COMPUTER CORP (NA) 13 800-458-0366 
197 WORLDWIDE TECHNOLOGIES | 218 215-922-0116" 


555-556 XEROX IMAGING SYS (INT'L) 


13 +44 1734 261913" 


124 ZEOS INTERNATIONAL 82-83 800-554-5226 
227 Z-WORLD ENGINEERING 244 916-757-3737 
° Correspond directly with company. ** Indicates FAX Number 


Regional Edition Definitions: 
VAY Ads only oin in Canada Edilion 


DEMO - Ads on 


y appear in Demographic Edition 


EUROPE - Ads only appear in Europe Edition 
IS/INTL — Ads Gy кемігі in Intemational Edition 


MW - Ads only appear in Midwest 


ion Edition 


М.А. - Ads only appear in North America Edition 


NE — Ads only appear in Northeast В 
PC - Ads only appear in Pacific Coast 


n Edition 
egion Edition 


SQ - Ads only appear in Southern Region Edition 
U.S. - Ads only appear in U.S. Edition 
WORLD - Ads only appear In World Edition 


MIDWEST NORTH PACIFIC 


IL. MO, KS, IA, ND, SD, MN, 
ҰЛ, NE, IN, MI, 

Lori Silverstein (614) 899-4908 
Ed Ware (603) 2664 
McGraw-Hill Publications 

921 Eastwind Drive, Suita 118 
Westerville, OH 43081 

FAX: (614) 699-4999 


W. CANADA 


* 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennifer Walker (21 AE m 
Kevin Lary (603 

McGraw-Hill Pu dd 
14850 Quorum Dr., Sulte 380 

Dallas, TX 75240 

FAX: (214) 991-6208 


NORTHERN CA, OR, ID, мт, WY, UT 
Roy J. Kops A 513-68 


James ЧҮЧҮ, 242602 
SILICON VALLEY. НІ, WA, АК, 


Susan Werner (415) 513-6862 
James Bail (603) 924-2662 
McGraw-Hill Publications 
SOUTHEAST ( 1900 O'Farrell Street, Suite 200 
P K GA, FL, AL, TN, MS, AR, LA, SOUTHWEST, San Mateo, CA 94403 


MaryAnn Goulding (404) 843-4782 
tL. Swanson (0) 924-2651 


Publica 
4170 Ashford- «Dunwoody Rd., Suite 520 


FAX: (415) 513-6887 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardwaro/Soflware Showcase 

The Buyer's Mart/Classifieds 

Northern U.S.: Mark Stone (603) 024-2695 

Southern U.S.: Ellen Perham (603) 924-2598 
BYTE Publications 

One Phoenix Mill Lane 

Peterborough, NH 03458 


Ban H ins (603) 924-2506 
an ns 

BYTE He Hoe (003 

One Phoenix Mill Lane 
Peterborough, NH 03458 Peterborough, NH 03458 


EURO-DECK 
Joseph Mabe ын 
BYTE Publica 

One Phoenix Min f 


INTERNATIONAL ADVERTISING SALES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, England, Tel. +44 171 4956780, Fax: +44 171 4956734 


GERMANY, SWITZERLAND, 
AUSTRIA 
ürgen Heise 
Grave-Hil Inc. 
Llebigstrassa 19 
D-60323 Frankfurt 
Germany 
Tel: «49 69 7140 7140 
FAX: 449 69 7140 7146 


McGraw-Hill Inc. 
34 Dover St. 
каф W1X 4BR 


Engla 
FAX: 444 171 4956734 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ITALY, FRANCE, SPAIN, 


AZ Кечүү as Lid. 
70 Chalk Farm Ri 

London NW1 BAN 
England 

Tet: +44 171 2843171 
FAX: «44 171 2843174 


IGRAEL 

Dan Ehrlich 

Ehrlich Communications Init, 
Р.О. Box 99 

Herzliya 46101 

Israel 

Tol: +972 9 586245 

Tel: +072 9 586246 

FAX: «972 9 585685 


TAIWAN 
Janet Wang 
Third Wave Publishing Co 


гр. 
2nd FI., Мо. 19-2, = 


Fu Hsing North Roa 

Taipel 105 

Taiwan R.O.C. 

Tel: $886 2 7136959 
FAX: +886 2 7189467 


Third Wave Publishi 
Unit 2, БЕ Hing Wah Canter 
82-84 To Kwa Wan Road 


AX: +852 764 3857 


KOREA 

Yaung-Seoh Chinn 
JES Media Алі Bec 
6th Fi., Do nghye Bldg 

47-18, yug -Dong 


 Kangda 


ngcong- 
Seoul 134-070, Korea 
Tel: 482 2 4813411 
FAX: 482 2 4813414 


Corp. 


SOUTH PACIFIC 


Beth Dudas (714) 753-8140 
Mark os (714) 753-8140 
Brad Dixon (603) 924-2574 
McGraw-Hill Publications 
15635 Alton Pkwy., Suite 290 
Irvine, СА 92718 

FAX: (714) 753-8147 


Regional Advertising Sacti 
Brian Higgins (603) 0242500 ғ 
Fax: (603) 924-2683 


JAPAN 

Mr. Hirokazu Morita 
Senior Managing Director 
J Advertisi 


japanese ng 
Communications, Inc. 
Three Star Building 
3-10-3 Kanda Jimbocho 


Japa 
Tal: ei: +81 3 32614581 
FAX: 481 3 32616126 


AUSTRALIA 
Phil Bush 
National Advertising Services 
7-13 Parraween Strast 
ee NSW 2090, 
u 
Tel: «61 2 908 8228 
FAX: «612 953 8274 


MAY 1995 


SINGAPORE, INDIA, 
eene PAKISTAN, 
AND PACIFIC COUNTRIES 


Jenny Kao 
Third Wave Publishing М 
2nd FI., No. 19-1, Lane 23 
Fu Hsing North Road 
гер 105, Taiwan 

f 


Tol: +886 2 7136959 ext. 226 
FAX: +886 27189467 


MALAYSIA 
H.K. Lim 
Sorvex (Malaysia) Sdn. Bhd, 


5th Floor, Bena Tower 


160, Jalan Ampang 
50450 Kuala Lumpur 


Malaysia 
Tel: 100 2 2624592 
FAX; +60 3 2624591 


BYTE 255 


INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 


corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category Мо, 


inquiry No. 


271-272 


ACCESSORIES /SUPPLIES 
AERONICS INC 141 
HALL RESEARCH & TECH INC 239 
VU-TEK VISION CARE FILTERS 239 
ADD-IN BOARDS 
BOCA RESEARCH INC 40156 
DIGIBOARD 193 
JAMECO ELECTRONICS 219 
NUMBER NINE COMPUTER SYSTEMS 106 
PIKA TECHNOLOGIES 240 
QUATECH INC 210 
SILICON WAREHOUSE 239 
STAR GATE TECHNOLOGIES 241 
STAR GATE TECHNOLOGIES 241 
TALKING TECHNOLOGY INC 241 
BAR CODING 
VIDEX INC 239 
COMMUNICATIONS / 
NETWORKING 
AEROCOMM WIRELESS INC 239 
ALTEX ELECTRONICS (NE) 230 
ALTEX ELECTRONICS (SO) 230 
DATAPRODUCTS 169 
ERGOTRON EUROPE 4015 13 
IBM 123 
MINICOM/CLASSNET VIDEO 4015 16 
NEWVOICE 240 
PIKA TECHNOLOGIES 240 
RCI 240 
RHETOREX INC 240 
ROSE ELECTRONICS 238 
SEH COMPUTERTECHNIK GMBH 4015 29 
SIGMA TECH SOFTWARE 241 
SOLID COMPUTER GMBH (INT'L) 179 
STAR GATE TECHNOLOGIES 241 
STAR GATE TECHNOLOGIES 241 
TALKING TECHNOLOGY INC 241 
TTM NEDERLAND 244 
COMPUTER SYSTEMS 
AT&T GLOBAL INFO SOLUTIONS (МА) 59-61 
BTG 74 
COMPAQ (М.А) 16A-L 
COMPAQ (N.A.) 28-29 
DATA STORAGE MARKETING INC (N.A) 118 
DATALUX CORP 214 
DELL COMPUTER CORP (N.A) сїн 
DELL COMPUTER CORP (М.А) civ 
DIGITAL INFO SERVICE (EUROPE) 4015 19 
GATEWAY 2000 36-39 
IBM 123 
INTEL CORP 10-11 
KILA 241 
MICRON COMPUTER сы 
NEXGEN 111 
NSTL 4015 19 
NSTL 205 
PACIFIC COAST MICRO 222 
PC'S COMPLEAT 216-217 
RECORTEC INC 231 
SILICON GRAPHICS (М.А) 135 
SILICONRAX 241 
SOLID COMPUTER GMBH (INTL) 179 
TRI VALLEY TECHNOLOGY INC 242 


ZEOS INTERNATIONAL 


BYTE MAY 1995 


Page No. 


НА RDWARE 


Category No. 
Inquiry No. Pago No. 
6 DATA ACQUISITION 
214 AMERICAN ADVANTECH 242 
216 GAGE APPLIED SCIENCES INC 242 
218 IO TECH 242 
220 MICROSTAR LABORATORIES 242 
107-108 QUATECH INC 210 
160-161 TEXAS MICRO 129 
53 DIAGNOSTIC EQUIPMENT 
198 MICRO 2000 221 
7 DISK & OPTICAL DRIVES 
ы COLORADO MEMORY SYSTEMS 109 
239 CONTROL CONCEPTS INC 242 
237-238 GRANITE DIGITAL 243 
292-293 KINGSTON TECHNOLOGY 130 
191-192 MICRO SOLUTIONS COMP PROD 225 
99-100 PINNACLE MICRO 9 
134-135 TADPOLE TECHNOLOGY 35 
8 DISKETTES /DUPLICATORS 
150-151 AERONICS INC 141 
9 FAX BOARDS /MACHINES 
240-241 РІКА TECHNOLOGIES 240 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
533-524 ARISTO GRAPHIC SYSTEMS 4015 15 
11 KEYBOARDS 
503 CHERRY MIKROSCHALTER GMBH 4015 26-27 
185 DATALUX CORP 214 
217 HOOLEON CORP 243 
252-253 JNL COMPUTER PRODUCTS 243 
12 LAN HARDWARE 
271-272 АЕНОСОММ WIRELESS INC 239 
501-502 BOCA RESEARCH INC 401S 6 
504-505 COMPEX INC (INTL) 65 
181-182 CYBEX CORP 215 
183-184 CYBEX CORP 223 
509-510 CYBEX CORP (INTL) СІП 
541-542 ERGOTRON EUROPE 4015 13 
187-188 FIRST SOURCE INTL 226 
545-546 SEH COMPUTERTECHNIK GMBH 4015 29 
13 LAPTOPS & NOTEBOOKS 
564 ЕСЕ! (DIGICOM) (INTL) 145 
565 ECEL (DIGICOM) (INT'L) 147 
529 FIRST INTERNATIONAL COMPUTER 405 2 
в JDR MICRODEVICES 237 
199 MICRO-INTERNATIONAL INC 228 
516 OLIVETTI S.P.A. (INT'L) 60-61 
206 PC’S COMPLEAT 216-217 
134-135 TADPOLE TECHNOLOGY 35 
117 TOSHIBA AMERICA INC 24-25 
141 WINBOOK COMPUTER CORP (М.А) 13 
124 ZEOS INTERNATIONAL 82-83 
14 MAIL ORDER 
557 ALTEX ELECTRONICS (NE) 230 
557 ALTEX ELECTRONICS (50) 230 
179 COMPUTER DISCOUNT WAREHOUSE 212-213 
180 COMPUTERLANE UNLTD 220 
189 JAMECO ELECTRONICS 219 
190 NEVADA COMPUTER 224 
206 PC'S COMPLEAT 216-217 
197 WORLDWIDE TECHNOLOGIES 218 


Category No. 
inquiry No. Pago No. 
15  MEMORY/CHIPS/ 
UPGRADES 
, ADVANCED MICRO DEVICES (N.A) 77 
187-188 FIRST SOURCE INTL 226 
" INTEL CORP 10-11 
189 JAMECO ELECTRONICS 218 
203-204 LATRADE 232 
169 NEXGEN 111 
197 WORLDWIDE TECHNOLOGIES 218 
16 MISCELLANEOUS 
HARDWARE 
152 CALIFORNIA PC PRODUCTS INC 188 
279-280 HOEI SANGYO CO LTD 243 
81 INTEGRAND RESEARCH 195 
205 PACIFIC COAST MICRO 222 
17 MODEMS/MULTIPLEXORS 
501-502 BOCA RESEARCH INC 401S 6 
т JDR MICRODEVICES 237 
233 STAR GATE TECHNOLOGIES 241 
234 STAR GATE TECHNOLOGIES 241 
537-538 TELELINK AG 4015 22 
18 MONITORS & TERMINALS 
213 ACTION 238 
70-71 CTX INTERNATIONAL INC 96 
185 DATALUX CORP 214 
88-89 NANAO USA CORP (М.А.) 65 
208-209 ORCHESTRA MULTISYSTEMS 236 
524 PHILIPS MONITORS (ІКТІ) 20-21 
164 SAMSUNG ELECTRONICS 165 
110-111 SAMTRON DISPLAYS INC (N.A.) 147 
137-138 SCEPTRE TECHNOLOGIES 117 
120-121 VIEWSONIC 6-7 
19  MULTIMEDIA/CD-ROM 
553-554 APE PTACEK ENGINEERING GMBH 4015 9 
260-261 BOXLIGHT CORPORATION 243 
129 CREATIVE LABS INC 57 
166-167 DATADISC 45 
148-149 FAST MULTIMEDIA 105 
279-280 HOEI SANGYO COLTD 243 
146-147 PLEXTOR 199 
132-133 PROXIMA CORP 84 
ы SILICON GRAPHICS (М.А.) 135 
117 TOSHIBA AMERICA INC 24-25 
57 PCMCIA 
551-552 CALLUNA TECHNOLOGY LTD 4015 23 
20 PRINTERS/PLOTTERS 
271-272 AEROCOMM WIRELESS INC 239 
63-64 BELL & HOWELL INC 149 
507 COMPUTER FRIENDS 4015 28 
72-73 DATAPRODUCTS 169 
, LEXMARK 159 
518-519 MINOLTA GMBH (EUROPE) 4015 21 
Р QMS 163 
116 TEKTRONIX 81 
21 PROGRAMMABLE 
HARDWARE 
513-514 FAST HARDLOCK 4015 5 
д JDR MICRQDEVICES 237 
281 MICRQ/SYS 244 
109 RAINBOW TECHNOLOGIES 79 
142-143 WIBU 44 
227 Z-WORLD ENGINEERING 244 


INDEX TO ADVERTISED PRODUCTS 


Catagory No. 
inquiry No. Page No. 
56 RAID DRIVE ARRAYS 
186 DISTRIBUTED PROCESSING TECH 234 
211-212  RAIDTEC CORP 233 
22  SCANNERS/OCR/ 
DIGITIZERS 
63-64 BELL & HOWELL INC 149 
562-563 RECOGNITA (INTL) 189 
52 SECURITY 
273 ADVANCED ENGINEERING CONCEPTS 244 
503 CHERRY MIKROSCHALTER GMBH 4015 26-27 
513-514 FAST HARDLOCK 40155 
109 RAINBOW TECHNOLOGIES 79 
142-143 WIBU 44 
23 ТАРЕ DRIVES 
150-151 AERONICS INC 141 
549-550 COMBYTE INC (INTL) 91 
77-78 EXABYTE CORP 19 
191-192 MICRO SOLUTIONS COMP PROD 225 
223 QUALSTAR CORP 244 
242-243 SHAFFSTALL CORP 244 
24 UPS/POWER MANAGEMENT 
283-284 ACI 244 
62 AMERICAN POWER CONVERSION 32-33 
287-288 DELTEC / NSSI 196 
522-523 MINUTEMAN 4015 31 
96-97 MINUTEMAN 112 
118-119 TRIPP LITE 138 
55 VOICE TECHNOLOGY 
265-266 ТТМ NEDERLAND 244 
BUSINESS 
= MAILER'S SOFTWARE 245 
84-5 MICROGRAFX 151 
132-133 PROXIMA CORP 94 
168 THE LEARNING CURVE 64 
555-556 XEROX IMAGING SYSTEMS (INT'L) 13 
26 CAD/CAM 
533-534 ARISTO GRAPHIC SYSTEMS 4015 15 
200 CADSOFT COMPUTER ING 229 
535-536 MICRODATA SYSTEM SRI 4015 30 
27  COMMUNICATIONS/ 
NETWORKING 
195 AVALAN TECHNOLOGY 235 
531 BEAME & WHITESIDE SOFTWARE 4015 11 
4 BEAME & WHITESIDE SOFTWARE 4015 10 
130 BEAME & WHITESIDE SOFTWARE 188 
229 ВЕАМЕ & WHITESIDE SOFTWARE 245 
230 BEAME & WHITESIDE SOFTWARE 245 
504-505 COMPEX INC (INT'L) 65 
74 DELRINA FORMFLOW 142 
543 DISTINCT CORP 4015 14 
187-188 FIRST SOURCE INTL 226 
274-275 ICL (EMBLA) 245 
136 LANSOURCE TECHNOLOGY 198 
90-91 NORTON-LAMBERT 71 
s ORACLE CORP (N.A.) 20-21 
98 PERSOFT INC 183 
154-155 SMITH MICRO SYSTEMS & SOFTWARE 124 
560-561 SOLID COMPUTER GMBH (INT'L) 179 
525-526 STAC ELECTRONICS (INT'L) CIV 
113-114 STAC ELECTRONICS (N.A.) 91 
277-278 TALKIE 245 
265-266 ТТМ NEDERLAND 244 
122 WALKER, RICHER & QUINN 132 
28 DATA ACQUISITION 
520-521 NATIONAL INSTRUMENTS 4015 25 


Category No. 
inquiry No. Page No. 
221 NATIONAL INSTRUMENTS 246 
29 DATABASE 
68 COMPUTER ASSOCIATES UNICENTER 103 
215 COMPUTERWISE 246 
1 ORACLE CORP (N.A.) 20-21 
30 EDUCATIONAL 
517 LOGIC PROGRAMMING ASSOCIATES 40529 
276 UNITED EDUCATION CENTERS 246 
31 ENGINEERING/SCIENTIFIC 
506 COBALT BLUE 4015 30 
539-540 ҒАН SIMULATIONS {INTL} 59 
515 GREY MATTER LTD 4015 17 
544 INTERSIS AUTOMACAO 4015 22 
127-128 ITERATED SYSTEMS 110 
517 LOGIC PROGRAMMING ASSOCIATES 4015 29 
222 PERSONAL TEX 247 
32 ENTERTAINMENT 
178 CREATIVE MINDS 89 
33 GRAPHICS 
533-534 ARISTO GRAPHIC SYSTEMS 4015 15 
69 COREL DRAW 5 31 
248 EMATEK GMBH 246 
84-85 MICROGRAFX 151 
210 MIPS DATALINE AMERICA INC 233 
88-88 МАМАО USA CORP (М.А.) 65 
132-133 PROXIMA CORP 94 
35 MAIL ORDER 
179 COMPUTER DISCOUNT WAREHOUSE 212-213 
508 COMPUTER QUICK 4015 20 
36 MATHEMATICAL/ 
STATISTICAL 
515 GREY MATTER LTD 4015 17 
222 PERSONAL TEX 247 
115 STATSOFT 101 
263 VISUAL NUMERICS 247 
37 MISCELLANEOUS 
SOFTWARE 
530 ON TIME MARKETING 4015 32 
168 THE LEARNING CURVE 64 
38 ON-LINE SERVICES 
450 BIX 259 
286 DELPHI INTERNET SERVICES 197 
А PROFOUND (N.A.) 120 
156 PSI (М.А.) 167 
39 OPERATING SYSTEMS 
170 ІВМ 37 
в MICROSOFT CORP 2-3 
104 ОМХ SOFTWARE SYSTEMS LTD 185 
105-106 QUARTERDECK OFFICE SYSTEMS 67 
40 PROGRAMMING 
LANGUAGES/TOOLS 
267-268 ADONTEC GMBH 247 
506 COBALT BLUE 4015 30 
67 COMPUTER ASSOCIATES VISUAL OBJECTS 69 
COPIA INTERNATIONAL LTD 184 
248 EMATEK GMBH 246 
515 GREY MATTER LTD 401517 
559 HUMMINGBIRD COMM LTD (INTL) 77 
174-175 ІМТЕК TECHNOLOGIES 191 
82-83 LAHEY COMPUTER SYSTEMS 192 
517 LOGIC PROGRAMMING ASSOCIATES 4015 29 
: MICROWAY 150 
87 MKS / MORTICE KERN SYSTEMS 140 
257 OBJECT MANAGEMENT LABORATORY 247 
153 OBJECTS INC 42 
530 ON TIME MARKETING 4015 32 


Category No. 
Inquiry Na. Page No. 
103 РОРКІМ ӨЛУ & SYSTEMS INC (N.A.) 179 
282 SOFTAPPROACH CORP 247 
125-126 SYMANTEC 53 
125-126 SYMANTEC 55 
122 WALKER, RICHER & QUINN 132 
123 WATCOM SQL 27 
41 SECURITY 
61 ALADDIN KNOWLEDGE SYSTEMS 84 
201 DALLAS SEMICONDUCTOR 235 
511-512 EUTRON 4015 24 
513-514 FAST HARDLOCK 4015 5 
79 GLENCO ENGINEERING (INT'L) 139 
80 GLENCO ENGINEERING (М.А.) 139 
567-568 НАСА! AIRTECH (INTL) 167 
108 RAINBOW TECHNOLOGIES 79 
112 SOFTWARE SECURITY 153 
142-143 WIBU 44 
45 UNIX 
506 COBALT BLUE 4015 30 
Р COPIA INTERNATIONAL LTD 184 
543 DISTINCT CORP 4015 14 
559 HUMMINGBIRD COMM LTD (INT'L) 77 
172-173 SOFTWAY AMERICA INC an 
122 WALKER, RICHER & QUINN 132 
46 UTILITIES 
61 ALADDIN KNOWLEDGE SYSTEMS 24 
178 CREATIVE MINDS 89 
198 MICRO 2000 221 
102 PKWARE INC 66 
101 PKWARE INC 152 
105-106 QUARTERDECK OFFICE SYSTEMS 67 
282 SOFTAPPROACH CORP 247 
168 THE LEARNING CURVE 64 
47 WINDOWS 
ы COPIA INTERNATIONAL LTD 184 
543 DISTINCT CORP 4015 14 
254 FUZIWARE INC 247 
157-158 ICONOVEX INC 182 
250-251 KUREO TECHNOLOGY INC 248 
165 МЕМА! CORPORATION 190 
231-232 MICROCAL SOFTWARE INC 248 
88-89 NANAO USA CORP (N.A.) 65 
262 SOFTAPPROACH CORP 247 
264 VISUAL NUMERICS 248 
141 WINBOOK COMPUTER CORP (N.A.) 13 
48 WORD PROCESSING/DTP 
157-158 ICONOVEX INC 182 
555-556 XEROX IMAGING SYSTEMS (INTL) 13 
BOOKS/PUBLICATIONS 
са AP PROFESSIONAL 14-15 
65 BYTE ОМ CD ROM 186 
Е BYTE READER 209 
: COMPUTER BOOK CLUB,THE (N.A.) 145 
е OSBORNE MCGRAW-HILL 46-47 
51 MISCELLANEOUS 
ы BYTE BACK ISSUES (INTL) 135 
ы BYTE EDITORIAL SURVEY 194 
ы BYTE EURODECK {INT'L} 120 
ы BYTE NETWORKING ON DISK 180 
Р BYTE REPRINTS 124 
е BYTE SUB MESSAGE 4015 21 
7 BYTE SUB MESSAGE 4015 32 
ы BYTE SUB MESSAGE 200 
: ВҮТЕ WAREHOUSE 201 
ы DATAPRO (INT'L) 28-29 
: MCGRAW-HILL MAGAZINES  . 92 
* MCGRAW-HILL ON-LINE 93 
566 NETWORLD {INT'L} 118 
ң РС ЕХРО NEW YORK 136 
ы POLLUTION SOLUTION 230 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


Inquiry No. 
A 
1131 Ability Plus Software 206 
1023 ACI 4015 28 
1271 ACIUS 75 
Adaptec 48, 97 
1272 Adobe Systems 75, 97 


Advanced Logic Research 41 
AER Energy Resources 41 
1029 AFP Solutions 
1338 Alwa Computer Systems 204 


978 Alacrity Systems 143 
1161 AltecLansing Multimedia 187 
1147 American Megatrends 125 
1273 American Small Business 75 
Computers 
Annex Research 48 
977, Apple Computer 75, 85, 107, 
1167, 1274 113, 131, 154, 177, 187 
1346 
1067 Arcland 208 
1275 Artisoft 75 
Asahi/Optrex 40 
1276 Ashlar 75 
1051 AST Europe 4015 31 
AST Research 41, 48 
AT&T 41, 113, 125 
1277 ATI Technologies 75 
1278 Autodesk 75 
1135 Avalan Technology 207 
1040 Axis Communications 4015 22 
B 
1134 BBN Software Products 208 
1072 Bentley Systems 206 
1148 Best Data Products 125 
1060 Biscom 203 
1279 Blyth Software 75 
1149 Boca Research 125 
1002, Borland International 22, 75, 
1280 133 
Brooktrout Networks Group 36 
Bytecom 34 
с 
Cabietron Systems 113, 181 
CAE Electronics 26 
982 Caere 40, 143 
1281, Canon Computer Systems 75, 
1347, 1364, 1365 154 
1163 CD Hardware 187 
CellWare 34 
1282 CE Software 75 
Cine-Med 26 
1283 Claris 75 
1168 Clary 187 
1284 Compaq Computer 30, 41, 48, 75 
1285 Computer Associates 75 
Intemational 
Comtest 34 
1169, Connectix 75, 187 
1286 
1341 Conner Peripherals 48, 204 
1287 Corel 75 
1143 Creative Interaction 207 
Technologies 
1035, Cristie Electronics 4015 23, 
1052 4015 29 
D 
1137 DataCal 207 
1326 Data Electronics 202 
1348 Dataproducts 154 
1140 DataViews 208 
1288 Deil Computer 48, 62. 75 
Delrina 40, 125 


1289 Diamond Multimedia Systems 75 


1349, Digital Equipment 48, 62, 154 
1356, 1366, 1367 
1139 Digitalk 41, 206 
Doceo Publishing 97, 107 
1021 Or. Matema 401529 
Dr. Neuhaus 34 
Telecommunications 


15 pages appear only in the Intemational edition. 
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Page No. | inquiry Мо. 


E 
Electrogig 34 
1334 Electronics for Imaging 203 
1357, Epson America 154 
1368 
Ethicon Endo-Surgery 26 
1056 Eurosoft 4015 30 
1025 Eurosoft Technology 4015 27 
1132 EZPower Systems 207 
F 
F&H Simulations 34 
Fast Multimedia 34 
1031 Fontware 4015 27 
1173 Ғотпілсо 187 
Formula Systems 34 
Forrester Research 95, 113 
1028 4-Sight 4015 28 
1342 Fox Network Systems 204 
1290 Frame Technology 75 
1291 Franklin Quest 75 
1358 Fujitsu Computer Products 154, 
4015 3 
Future Domain 48 
1165 FWB 187 
G 
Gartner Group 30 
1292 Gateway 2000 23, 48, 75, 
97, 187 
1038 G. Diehl ISDN 4015 22 
1327 Global Village 203 
Communication 
GT&E 41 
Gupta 22 
H 
1293 Hayes Microcomputer 75 
Products 
1058 Headway Technology 4015531 


Group 
1294, Hewlett-Packard 48, 75, 143, 154 
1350, 1371 


High Techsplanations 26 
1039 HiLAN 4015 22 
1005 Horizons Technology 107 
1024 Hummingbird 4015 28 
Communications 
1328 Husky Computers 202 
| 
1295 ІВМ 41, 48,75, 113, 125, 
187, 4015 3 
1221 ІВМ Persona! Computer 119 
Igel 34 
1073 Ilog 206 
981 ImageFast Software 143 
Systems 
1050 Imax 4015 21 
Innovative Software 34 
1004, Iniel 23, 41, 76, 107 
1296 
1066, Iniergraph 75, 208 
1297 
1298 Іпіелеаї 75 
1171 Interplay Productions 187 
Intersoft 34 
1299 Investment Intelligence 75 
Systems 
1331 1.А.1.5. America 202 
1300 Island Software 75 
К 
1034 Kagema 4015 25 
1055 Kinesx 4015 30 


1068 Kolvox Communications 206 


1054 K2 Software 4015 30 
Developments 
1351, Kyocera Electronics 40, 154 
1359 
L 


Lagercrantz Communications 34 
LANsource Technologies 40 


Page No. inquiry No. 


1111 Lead Technologies 208 
1352, Lexmark Intemational 154 
1369 
1065 Ligature Software 40, 206 
1063 Logicode Technology 204 
Loral Data Systems 26 
1301 Lotus Development 75 
M 
1302 Macromedia 62, 75 
1360 Mannesmann Tally 154 
1036 Martignoni Electronics 401518 
1170 Maxis 187 
1150 MediaMagic 125 
1059 Mercury Interactive 4015 32 
MetaCase Consulting 
1303 Metrowerks 75 
1304 Micrografx 75 
1046 Micro-Integration 4015 20 
1324 Micron Computer 23, 202 
1330 MicroNet Technology 202 
Micropolis 48, 97 


976, Microsoft 23, 48, 62, 75, 85, 107, 


1006, 1305 121, 133, 187, 4015 3 
1138 Micro Tolesis 207 
1333 MicroTouch Systems 203 
984 MindWorks 143 


miro Computer Products 34,97 
1049 Mitsubishi Electric 4015 20 
MLL Software & Computer 34 


Industries 
1142 Mortice Kem Systems 125,207 
Motif 40 
Motorola 40, 173 
N 
1306 Nanao USA 75 
1307, NEC Technologies 75, 154, 
1361 40153 
NetFrame Systems 48 
Network Peripherals 48 
1022 Network Utilities 4015 27 
(Systems) 
979 Newport Canyon 143 
Associates 
1146, Novell 48, 75, 175 
1308 
1145 Nu-Mega Technologies 208 
0 
1181 Објіх Multimedia 125 
Olivetti 34 
181 Telecommunicalions 4015 3 
1309 Oracle 22, 48,75 
1057 Oracle Education 4015 31 
Systems 
1329 Orchid Technology 97, 202 
P 
983 БРарегСір imaging Software 143 
Peacock 34 
1033 Performance Technology 4015 29 
1136 Phar Lap Software 208 
1069 PinPoint Software 206 
1062 Plasmon Data 204 
PolyCon Data Systems 34 
1043 Portable Add-ons 4015 18 
1339 Portrait Display Labs 203 
1323 Primax Electronics 40, 204 
1053 ProtoSott 405 30 


1133 ProtoView Development 207 
34 


Рвіоп 
Q 
Q-Logic 48 
1353, QMS 154 
1362, 1372 
1162 Quanta Press 187 
1310 Quark 75 
R 
1422 R&R Software 4015 32 
1003 Radius 107 
RadVision 34 


Page No. inquiry No. 


Page No. 
1172 Rascal Software 187 
1020 Real Time Systems 4015 25 
1421 Rhetorex 4015 32 
1109 Robert McNeel 208 
& Associates 
S 

1026 Saber Software 4015 24 
Seagate Technology 48 


Sequent Computer Systems 48 


1061, Sharp Electronics 75, 204, 
1311 40153 
1423 Shuttle Technology 4015 23 
1325 Sigma Designs 202 
1321 Socket Communications 202 
SoftBlox 36 
1312 Softkey Intemational 75 
1313 Software Publishing 75 
Solid Computer 34 
97, 125, 40153 
Spea Software 34 
1164 Spectrum Holobyte 187 
1152 Spectrum Signal Processing 125 
1107 Spicer 207 
1045 Spider Systems 4015 22 
Standish Industries 40 
1335 StarTech Computer 203 
Products 
1032 Sunbelt International 4015 24 
1047 Sundance 401S 23 
Multiprocessor Technology 
1314 Sun Microsystems 48, 75 
1315 SunSoft 48, 75 
Sybase 23 
1316 Symantec 75 
SYM Media 34 
1042 SysKonnect 4015 20 
T 
Tally Systems 30 
Tandem Computers 48 
1071 Target Systems 206 
1044 Technology Concepts 401518 
1041 Tedas 401S 18 
1370, Tektronix 154 
1373 
1030 Telelogic 4015 25 
1332 Telequip 203 
1354 Texas Instruments 154 
3Com 113, 181 
1074 Tobit Software 208 
1048 Toshiba 4015 3, 4015 18 
1317 Toshiba America 75 
Information Systems 
1166 Traveling Software 187 
Tricord 48 
U 
1344 U.S.A. Communications 204 
1318 U.S. Robotics 75 
ү 
1319 ViewSonic 7§ 
1322 Visioneer 40, 203 
1037 Vobis 4015 21 
Vocaltec 36 
VoiceBit 34 
W 
985 Watermark Software 143 
980 Westbrook Technologies 143 
Westem Digita! 48, 113 
1001 Wolfram Research 137 
1320 WordPerfect/Novell 75 
Applications Group 
X 
1355, Xante 154 
1363 
1374 Xerox 40, 154 
Xerox Imaging Systems 40 
1007 Xing Technologies 107 
7 
Zenith 41 


‘Your Coach 


e, у, Give BIX a try with our new 5 for Free Offer! Join В!Х 


C^ today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore ВІХ, and then 
E continue for our standard $13 monthly membership fee. 
Грр Further details and complete rate information аге 
provided during registration. Using any communications 
АҒЫ 2 program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under tha 5 for Free pian, daytrna rates (SShr.) apply for access during pnme tima hours. The 5 for Free oker га valid for firgt-ume members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou caH hack it 


Jessica Keyes 


So, Wheres the IT Payoff? 


Spend $1 trillion and what do 
you get? Productivity payoff— 
or just deeper in debt? 


usinesses that expected a big productivity 
payoff from investing in IT (information 
technology) are, in many cases, still waiting 
to collect. Numerous studies indicate how 
frequently this has been the case, despite massive in- 
vestments over the past 25 years. During the past decade, 
businesses have invested $1 trillion in technology—but 
economic productivity has remained stagnant. 

Those who see a productivity payoff argue that it de- 
bunks the productivity paradox. However, a careful analy- 
sis shows that any payoff can be attributed more to 
changes in management practices—downsizing, busi- 
ness reengineering, foreign outsourcing—than to use of 
technology. 

So, the productivity paradox does indeed exist. But 
what causes it? Most readers long on computer experience 
must have had that nagging feeling that all is not right in 
computerland—that maybe writing your own letters be- 
cause you now have a word processor, instead of having 
the office secretary do it, and doing your own desktop 
publishing aren’t all they’re cracked up to be. The time 
spent learning some of these programs can be counter- 
productive. However, this is just the tip of the iceberg 
and a superficial cause of the productivity bust. 

Aside from the obvious, such as poor management, 
lack of experience, and poor use of tools, the biggest 
productivity inhibitors, surprisingly, are external. 

Commercial software is a good example. It’s extremely 
buggy. This wasn’t always the case. The age of the main- 
frame was the age of quality software. Today’s compet- 
itive “get it out the door before they do” mentality forces 
beta-quality software on users who expect production 
quality. The Intel Pentium debacle is just the latest bug 
perpetrated on us. Underlying flaws are found in just 
about every piece of personal computer software being 
sold today. There is not one among us who has not ex- 
perienced these little peculiarities—from compression 
programs eating entire hard disks to conflicts between 
device drivers. All these diminish our productivity. 

Aside from an extremely high number of bugs in its 
software, the personal computer has also spawned an al- 
most unimaginable number of people professing exper- 
tise in its deployment. The problem is twofold. One, 
many consultants are not the experts they claim to be. 
Two, the personal computer consultant is about as useful 
as the mainframe consultant. Both know only half the 
equation. Both will provide only those solutions they ex- 
cel in. In other words, hire a consultant with dBase ex- 
perience, and you get a dBase solution. 

Of course, there is nothing wrong with dBase consul- 
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tants. The problem is that organizations often hire anyone 
carrying a laptop and having a good command of tech- 
nospeak. What they get is seldom a productive solution 
to their business problem. 

Larger companies armed with professional MIS staffs 
have the wherewithal to make better technology deci- 
sions and hence have a better chance of increasing pro- 
ductivity. But even these larger organizations are at risk. 

Not everyone is an expert at everything, so the dutiful 
MIS type leans heavily on advice gleaned not from his or 
her peers but from trade publications. This is a fatal flaw. 
If you compare other industries to the computer industry, 
you'll notice a disturbing trend. In most other industries, 
the trade magazines and newsletters are edited and writ- 
ten, for the most part, by industry experts. On the other 
hand, the majority of computer-industry magazines and 
newsletters are written by journalists and freelancers 
with little technology experience. 

Not too long ago, I read an article in a major industry 
weekly about building an expert system. Being some- 
what of an expert in this particular area, I closely exam- 
ined the freelanced article. І found no fewer than 20 mis- 
takes. The danger here is that nonexperts reading this 
article are taking flawed advice—with ramifications that 
can seriously affect the bottom lines of their organizations. 

A few thousand years ago, the Romans had some good 
advice for those venturing into the marketplace armed 
with many dollars but little experience. Eloquent sound- 
ing in Latin, caveat emptor is especially meaningful for 
those searching for the high road to productivity today. 
Let the buyer beware. Bi 


Jessica Keyes is president of New Ат Communications, a 


consulting firm based in New York City. She formerly was 
managing director of technology for the New York Stock 
Exchange. She is the author of seven books, including The 
McGraw-Hill Multimedia Handbook and Solving the Pro- 
ductivity Paradox. You can reach her on BIX c/o "editors" 
or on the Internet at newart@ panix.com. 


MARK KOZLOWSKI € 1995 


TOOMHz DELL Dell Latitude XP" — *2 Type 11/1 Type m 


IntelDX4" 100MHz PCMCIA Expansion Slots 


LATITUDE XP System • Preloaded | 
WITH SN ^ Business Lease’: $122/Mo. oe Кани 
LITHIUM ION 25 Dua Scen Coor = «59 Pounds 


• SMB RAM 


BATTERY. (36MB Max RAM) e 3-year Warranty’ 


е 340MB Removable » 30-day Money-back 


i Guarantee 
Hard Drive (810MB Max) . 
= Smart Lithium lon Battery " ОРбола! Advanced Port 


with Aduanead Power Replicator Available 


NOW ONLY Management * Upgrade to 16МВ НАМ 
= • 32-bit Local Bus Video, fOr only $499 more. 


S 3200 1МВ Video RAM Order Code #600025 


WORK LONGER 
WITH LITHIUM IN YOUR 
SY. ST EM. Its amazing what a little lithium can do. 


The Dell Latitude XP notebook is the first full-size notebook to 
introduce the smart lithium ion battery. This vastly superior technology 
instantly provides up to 3096 more energy for the same weight as other 
batteries. Perhaps thats why Computerworld recently stated about the 
XP, "We have seen the future, and it's Lithium." 

But our incredible battery life story goes beyond lithium ion. Our 


battery includes its own microprocessor that communicates with the 
CPU to optimize energy usage. You can fast charge in 1 to 2 hours, 
even while youre using the Dell Latitude XP. And you never have to 
drain the battery before recharging. 

Call today to order this sleek little six-pound notebook. You'll 
work such extended hours, your boss just might have you tested. 


| TO ORDER, CALL NOW. 


900-241-6819 


Mon-Fri 7am-9pm CT • Sat Wam-6pm CT • Sun Dpm-5pm CT 


In Canada; Call 800-668-3021 
http://www.us.dell.com/ 


| Keycode #01015 | 


CUT COSTS. N 


XPS P100c POWER XPS P100c WORKSTATION 


Dell Dimension XPS Р100с . Dell Dimension XPS P100c 


A Pentium® Processor-based A Pentium Processor-based 
100MHz System 100MHz System 


| 
l 
І 
[ 
l 
е Updated Pentium Chip ° Updated Pentium Chip 
е Mini Tower Model е Mini Tower Model 
e 16MB EDO Memory I e 16МВ EDO Memory 
e 1GB Enhanced IDE Hard Drive (10ms) Ù • 1GB Enhanced IDE Hard Drive (10ms 
e V817 Monitor (17" CRT, NI) | *vS17 Monitor (17" CRT, №) 
* imagine 128 Graphics Accelerator | • 64-bit PCI 2MB VRAM Video Card 
with 4MB VRAM | *4XMulti-session EIDE CD-ROM Drive 
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е AX Multi-session EIDE CD-ROM Drve e 256KB Writeback Cache 
e Sound Blaster 16 Sound Card e 3.5" Diskette Drive 
° Altec Lansing ACS-31 Speakers e Spacesaver Keyboard 
* MS? Office 4.3, MS Bookshelf, е MS-DOS 6.2/Microsoft Windows 
Visio Express for MS Office 3.1/Mouse 
* 256KB Writeback Cache xFor the ultimate high resolution 
e 3,5" Diskette Drive and refresh rates, upgrade to the 
• Spacesaver Keyboard U17ES Monitor for just $200 more. 
е MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


$3899 53249 


Business Lease: $140/Mo. Business Lease: $120/Mo. 


Dell's featured computer artist is Mick Wiggins. Order Code #500076 Order Code 8500075 
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DELL DIMENSION XPS Р100с 


| XPS P75 OFFICE WORKSTATION XPS P90 OFFICE SYSTEM | - MULTIMEDIA P75 UNDER $2000 466D POWER STATION 
І Dell Dimension XPS P75 ! Dell Dimension XPS P90 ! Dell Dimension XPS P75 1 Dell Dimension 466D 
l A Pentium Processor-based | A Pentium Processor-based І A Pentium Processor-based 1 intelox2™ 66MHz System 
| 75MHz System 1 оомнг System | 75MHz System 1 „БМВ RAM 
| e Updated Pentium Chip E Updated Pentium Chip г. Updated Pentium Chip 1 « 540MB Hard Drive (12ms) 
| * Mini Tower Model | . Mini Tower Model l e Mini Tower Model | *vS15 Monitor (15° CRT, М) 
1" 16MB RAM | e 8MB RAM I « 8MB ААМ | • Accelerated Local Bus Video with 
| е 1GB Enhanced IDE Hard Drive (105) | • 540MB Hard Drive (12ms) | • 540MB Hard Drive (12ms) i 1MB DRAM 

• VS15 Monitor (15" CRT, Ni) | “У515 Monitor (15" CRT, МІ) | • У515 Monitor (15" CRT, NI) | • 3.5" Diskette Drive 
l, 64-bit PCI 2MB DRAM Video Card | ® 64-bit PCI 2MB DRAM Video Card р • 64-bit PCI 1MB DRAM Video Card e Spacesaver Keyboard 
l e 4x Multi-session EIDE CD-ROM Drive | ° 4X Multi-session EIDE CD-ROM Drive р * 4X Multi-session EIDE CD-ROM Drive I. MS-DOS 6.2/Microsoft Windows 
1 • MS Office 4.3, MS Bookshelf, p ° MS Office 4.3, MS Bookshelf, 1” Sound Blaster 16 Sound Card | 3.1/Mouse 
| Visio Express for MS Office | Visio Express for MS Office FC Altec Lansing ACS-31 Speakers 1 xAdda 14.4 fax modem for just 
| *256KB Writeback Cache ° 256KB Writeback Cache е 256KB Writeback Cache | $99 more. 
i e 35" Diskette Drive | 435" Diskette Drive 1. 3.5” Diskette Drive [ 

e Spacesaver Keyboard | • Spacesaver Keyboard 1. Spacesaver Keyboard i 
l. MS-DOS 6.2/Microsoft Windows | “ MS-DOS 6.2/Microsoft Windows I e MS-DOS 6.2/Microsoft Windows 
1 3.1/Mouse J 3.1/Mouse I 3.1/Mouse [ 
l xAdd a 3COM ELINK it (TPO) Network J ЖАСОО a Creative Labs Sound Blaster & *increase your available resolution- | 
I Interface Card for just $104 mare. | 16 Sound Саға and Altec Lansing = § upgrade to 2MB DRAM for $59 more. | 
ў j ACS-31 Speakers lor just $178 more. ý 1 


52540 52349 51999 51499 


Business Lease: $94/Mo. Business Lease: $87/Mo. Business Lease: $74/Mo. Business Lease: $55/Mo. 
Order Code #500073 Order Code 4500072 Order Code 1500071 Order Code #400051 


*Ownantees available пп the U.S. only for registered vuners uf Dell Dimension systems purchased after 8/1/93 and Dell Latitude systems purchased after 8/8/94. *For a complete сору: 
іп certam remote locauons. OBusiness leasing arranged by Leasmg Group. Inc. *Prices and specifications valid in the U.S. only and subject со change without notice. The Int 
FORTUNE GLOBAL 500 is a mademark of the Time Inc. Magazine Corp. Back cover screen visual 01995 Electric Image, Inc. ©1995 Dell Computer Corporation. All rights reser 
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XPS P90 WORKSTATION 


Dell Dimension XPS P90 


A Pentium Processor-based 
90MHz System 


* Updated Pentium Chip 

е Mini Tower Model 

e 16MB RAM 

* 1GB Enhanced IDE Hard Drive (10ms) 

e V817 Monitor (17" CRT, NI) 

е 64-bit PCI 2MB DRAM Video Card 

e 4X Muiti-session EIDE CD-ROM Drive 

° 256KB Writeback Cache 

е 3.5" Diskette Drive 

• Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 

wAdd a Conner 200/400MB tape 
backup unit for just $199 more. 


32949 


Business Lease: $109/Mo. 


Order Code #500074 


466D WORKSTATION | 


Dell Dimension 466D 
IntelDX2 66MHz System 


e 4MB RAM 

е 365MB Hard Drive (12ms) 

е У515 Monitor (15° CRT, NI) 

* Accelerated Local Bus Video with 
1MB DRAM 

e 3.5" Diskette Drive 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 

*Double your RAM for just $150 
more, 


$1299 


Business Lease: $48/Mo. 
Order Code 4400050 


ACTIVE MATRIX 100MHz 


Dell Latitude XP 
IntelDX4 100MHz System 


* 9.5" Active Matrix Color 

* BMB RAM (36MB Max RAM} 

e 340MB Removable Hard Drive 
(810MB Max) 

e Smart Lithium lon Battery with 
Advanced Power Management 

e 32-bit Local Bus Video, 
1MB Video RAM 

* 6.1 Pounds 

* 3-year Warranty! 

* 30-day Money-back Guarantee" 

e Expansion Options Available 


54199 


Business Lease: $151/Mo. 
Order Code #600012 


100MHz ONLY $3299 


Dell Latitude XP 
IntelDX4 100MHz System 


• 9.5" Dual Scan Color 

е ВМВ RAM (36MB Мах RAM) 

* 340MB Removable Hard Dnve 
(B10MB Max) 

е Smart Lithium lon Battery with 
Advanced Power Management 

• 32-bit Local Bus Video, 
1MB Video RAM 

« 5.9 Pounds 

e 3-year Warranty 

• 30-day Mcney-back Guarantee 

е Expansion Options Available 


$3299 


Business Lease: $122/Mo. 


Order Code #600025 
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50MHz COLOR UNDER 52000 


Dell Latitude" 
IntelDX4 75MHz System 


e 9.5* Dual Scan Color 

* 4MB RAM (20MB Max RAM) 

е 524MB Upgradeable Hard Drive 

“ $99 more for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

е 32-bit Local Bus Video, 
1MB Video RAM 

* 6 Pounds 

e 1-year Warranty! 

е 30-day Money-back Guarantee 


52599 


Business Lease: $96/Mo. 
Order Code #600042 


Dell Latitude 
IntelDX2 50MHz System 


e 9.5" Dual Scan Color 

е 4MB RAM (20MB Max RAM) 

* 260MB Upgradeable Hard Drive 
(524MB Max) 

* S99 more for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

е 32-bit Local Bus Video, 
1MB Video RAM 

e 6 Pounds 

* 1-year Warranty 

e 30-day Money-back Guarantee 


$1999 


Business Lease: $74/Mo. 
Order Code 4600022 


DELL SPECS 


All of Dell's 

Gearon systems with 

PENTIUM А 
CHIP 


processors 
ship with the 
new updated Pentium chip. 


Dell’s SelectCare™ program 
gives you 3-year, on-site, 
parts-and-labor service 
(monitor included) on all 
Dell Dimension desktops for 
$199. A reassuring beneht not 
offered by other competitors. 


Superior 7-day-a-week, 24- 

hour-a-day customer service 
including guaranteed; next- 
business-day, on-site service? 


100% money-back guarantee: 
If youre not fully satisfied, 

return within 30 days for a 
full refund of purchase price. 


Dell Computer Corporation, 
a $3.5 billion company, is a 
member of the FORTUNE 
GLOBAL 500." 


TO ORDER, CALL NOW. 


800-274-4635 


Mon-Fri 7am-9pm CT e Sat lOam-ópm CT 
Sun lpm Spm CT 
In Canada? Call 800-668 3021 
In Puerto Rico? Call 800-805-8030 
(In Spanish and English) 
hetp://www.us.dell.com/ 


Keycode #01016 


L 


f our Guarantees or Limited Warranties, please write Dell Commuter Corp., 2214 W. Braker Lane, Building 3, Austin, TX 78758. 4On-site service provided by Валс Тес Service Corp. On-site service may not be available 
| Inside logo and Pentium are registered trademarks and Intel?X2 and IntelDX4 are trademarks of Intel Corporation. MS-DOS, MS, Windows and Microsoft are registered trademarks of Microsoft Corporation. 
мі. 


INTRODUCING 
THE DELL DIMENSION 
XPS P120c. 


$4299 


Dell Dimension™ XPS 
Р120с 


А Pentium® Processor-based 

120MHz System 

e Updated Pentium Chip 

е Mini Tower Model 

e 16MB EDO Memory 

• 1GB Enhanced IDE Hard Drive (10ms) 

a VS17 Monitor (17" CRT, МІ) 

«Imagine 128 Graphics Accelerator 
with 4MB VRAM 

e 4X Multi-session EIDE CD-ROM Drive 


TECHNOSPEA 
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EVI INE MOry 


LX CD-ROM 


And not just fast. The Dell Dimension XPS P120c features a 120MHz Pentium 
chip — the fastest Pentium chip on the market. Plus we designed the overall 
architecture of the P120c to take full advantage of the CPU. We equipped it with 
16MB EDO memory and up to 512KB pipeline burst SRAM cache, which dramatically 
increases the throughput between chip and cache. Added 4 PCI and 3 ISA slots. 


A 128-hit graphics accelerator. And a 4X CD-ROM drive. 


It all adds up to radically improved performance for spreadsheets, databases, 
desktop publishing and multimedia. Speed and video performance you cant find 
іп any other 120MHz PC — no matter how hard you look. So just tell your boss it'll 
increase the quality vector or something. And make sure you get one for yourself. 
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» Sound Blaster 16 Sound Card 

е Altec Lansing ACS-5 Speakers 

e 256KB Pipeline Burst SRAM Cache 
(512KB Max) 

e MS? Office 4.3, MS Bookshelf, 
Visio Express for MS Office 

e 3.5" Diskette Drive 

e Spacesaver Keyboard 

• MS-DOS* 6.2/Microsoft? Windows® 
3.1/Mouse 


Business Lease’: $155/Mo. 
Order Code #500077 penti в ит 


Fast, sir, 
It-means fast? 


800-232-5617 


Mon-Fri Тат -9ре СТ» Sat lQam-ópm CT 
Sun Upm 5pm CT 
In Canada? Call 800-668-3021 
http://www.us.dell.com/ 


Keycode #01014 


DOLL 


TO ORDER, CALL NOW. 


= 


—— лет 


